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Notice 

This document is disseminated under the sponsorship of the Department of 
Transportation in the interest of information exchange. The United States 
Government assumes no liability for its contents or  use thereof. 

Not ice 
The United States Government does not endorse products or manufacturers. 
Trade or manufacturers' names appear herein solely because they are considered 
essential to  the objective of this report. 
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Transportation is vital t o  the social and economlc health of the nation. Surface transpot-tation systems - the net- 
works o f  highways, local streets, bus routes. and rail lines - are the ties that bind cornmunltles and facilitate com- 
merce, connecting residents t o  work ,  homes, schools. services. and each othenToday, surface transportation in 
the Uni ted States faces a number o f  challenges. Desplte the fact that the United States has one o f  the best road- 
way systems in the world, congestion is inct-easing and safety rwnains a serious pi-oblern Congest~on takes ~ t s  tol l  
in lost productivity, costing the natlon an estirnated $40 billion each year.Tr-ucks and buses tr-avel over I 0 0  b i l l~on  
rniles annually and face the same congestion, delays, and inherent lost product iv~ty  expel-ienced by the daily com- 
mutenvehicle crashes represent anothel- $150 b ~ l l ~ o n  in f~nancnl  burden t o  the economy, and result in the loss of 
more  that] 40,000 lives annually. Inefficient nlovernerir o f  veh~cles -- whether by ptwate cars, niotor- cat-I-lers, or- 
public transit vehicles -- wastes energy, increases emissions, and threatens the qilality : ~ f  l ~ f e  we enjoy.Thus, the 
efficiency, safety, and effectiveness o f  surface tr-ansportatroil have direct impacts on  acccss~b~l~ry, national econonilc 
g rowth  :tnd competitiveness, and the environment. 

Intelligent Transportation Systems, o r  ITS, offer promising solutrons t o  these pressing cnallenges. ITS refers t o  the 
e lect r -O~ICS,  conimunications, hardware, and software that support varlous sel-vlces and products t o  address 
t!-anspoi-tatior PI-oblems.When deployed In an integrated fashion, ITS allovvs [he surface tl-anspot-tation system 
t o  be managed as an interrnodal, n~ulti-jut-isdictionai pritltv. appearing t o  the public 7 s  a ;e;lmless system. 

With the passage o f  the TI-ansportation Eqcirty A c t  fol thc 2 I s t  Century (TEA-2 I ) 111 1998, Congress reaffii-med 
the I-ole ot  the lJnited Stares Depal-cment cf-Transpol-tat1.3n (U.S. D O T )  in advaocirig the development and inte- 
grate(? :lep!ovmcnt o f  ITS rechnologies.This I-epo1.t p i -ese~ts U,S. D O T ' S  goals. key - ~ c t ~ ~ ~ c i e s ,  and milestones for  
the N a t i o ~ i s l  ITS Program for- fiscai years (FY'I 1999 rhr-ou:h 2003.Tti1s 5-year- pl,~r.~ ,rviil se followed by ;] 10-yea:. 
progr-an1 pian r b ~ t  sets for th  the next-genet-atior~ ~-esear-c~~ agend,~ for ITS These t w o  drlcuriierits, coupled w i th  
rhe Intellgene T tmspor ta t~or i  Society o f  Amel-ica's r lat lonx deployment stl-arcgy. 1 ~ 1 ; i  fiilrill TEA-2 1's ~ I I - e c t ~ v e  t o  
asdate ti7c National ITS P~.ogr.ani Plan, and *ill address 17 S deploynient and t.esexct? c~i,i i!eliges for  stal<eholders 
a i m s s  all levels o f  government and tiidustry W h ~ l c  thesf 1-cpo~ [s pi-ovide an \ i ; ~ ~ i t . ; d  viilc,; of the National ITS 
P!-ogr,~n.i, they do n o t  supei.sede n-iate~-~al ctlntaineti 1 1  ti\(.. ~ I I - i t  Nariori;il ITS i ) *o j : . . .~ : : i  P i i 3 ,  pilb/ished 1 t 1  1995. 
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INTELLIGENT INFRASTRUCTURE A N D  INTELLIGENTVEHICLES 

The National ITS Program focuses on two  main objectives: deployment of intelligent infrastructure, and testing 
and evaluation of intelligent vehicle technologies. lntelligent infrastructure and intelligent vehicles provide the 
information and control needed t o  better manage surface transportation facilities (highways, roads, transit, and 
rail), t o  improve the safety of vehicles operating on those facilities, and t o  help users of all modes make better 
decisions about travel. lntelligent infrastructure i s  the necessary network of technologies - a communications and 
information backbone - that supports and unites key ITS services for metropolitan, rural, statewide, and commer- 
cial vehicle application. lntelligent vehicle technologies improve safety and enhance mobility of the vehicles that 
operate on our roadways. Such technologies apply t o  four classes of vehicles: light vehicles (passenger cars, vans, 
and light trucks), transit vehicles (buses), commercial vehicles (trucks and interstate buses), and specialty vehicles 
(emergency response, enforcement, and highway maintenance vehicles). Since no single technology "fix" can 
address America's growing demand for and changing patterns of travel, t o  realize the promise of a truly national 
transportation system, ITS products and services must be seamlessly integrated and interoperable. Over time, 
intelligent vehicles will increasingly interact with intelligent infrastructure t o  yield even greater gains in mobility 
and traveler safety, as illustrated on Figure ES- I .  

lntelligent infrastructure and intelligent vehicle objectives are addressed through four program areas: metropolitan 
ITS infrastructure, rural ITS infrastructure, commercial vehicle ITS infrastructure, and intelligent vehicles. Each pro- 
gram area targets a specific environment in which ITS capabilities are used.The metropolitan and rural ITS infra- 
structure program areas address network-based technologies deployed in those two  settings.The commercial 
vehicle ITS infrastructure program area focuses on the integrated technologies needed specifically for safety and 
administrative regulation of interstate trucking. Finally, the intelligent vehicles program area targets in-vehicle safety 
systems for all users and geographic settings. 

The National ITS Program includes intelligent infrastructure and intelligent 
vehicles. Over time, infrastructure and vehicles will work together for even 

greater benefits in mobility and traveler safety. 
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Figure ES- I: The National ITS Program Structure 
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ITS PROGRAM STRATEGIES 

The National ITS Program utilizes eight program strategies that work  cooperatively t o  advance the state of ITS 
across the country. 

I .  Conducting Research advances ITS infrastructure and vehicle capabilities by bringing technologies from 
visionary concepts t o  viable and attractive solutions t o  transportation problems. Continued research and devel- 
opment i s  necessary for increasing the real-time capabilities of ITS infrastructure components, improving intelli- 
gent vehicle capabilities, and for developing successive generations of ITS technologies. 

2. Accelerating the Development of Standards allows communications, surveillance, monitoring, and com- 
puter processing systems t o  "speak" t o  each other, provides design guidance t o  manufacturers, and reassures 
purchasers that their systems will be compatible with other ITS elements. 

3. Building Professional Capacity ensures that transportation professionals across the country have the skills 
necessary t o  design, deploy, operate, and maintain ITS systems. ITS requires new technical skills, such as systems 
engineering, electronics, and communications, as well as institutional skills which include coalition building. 

4. Creating Funding Incentives encourages more widespread integration of ITS in metropolitan, rural, and 
commercial vehicle settings.The overall trend in ITS funding has shifted from dedicated special funds t o  the use 
of traditional transportation funding mechanisms such as the Highway Trust Fund (including the Mass Transit 
Account). However, temporary funding incentives are still necessary t o  foster integration and national interoper- 
ability, and t o  accelerate deployment. 

5. Providing Guidance and Technical Assistance aids implementers seeking t o  deploy integrated ITS. US. 
D O T  provides specialized technical support through its Federal field staff, through the publication of guidance 
documents on best practices for ITS deployment, and with the Peer-to-Peer Network, a resource composed 
o f  professionals from the private and public sectors who are on-call t o  provide short-term, no-cost technical 
assistance t o  transportation colleagues across the country. 

6. Ensuring Consistency' with the National ITS Architecture and Standards helps in planning for ITS 
integration, reducing development time and cost, and laying the groundwork for a seamless national ITS network. 
U.S. D O T  is working with stakeholders t o  develop Federal policy on consistency, and is actively training 
stakeholders on this issue. 

7. Evaluating the Program is essential for understanding the value and effectiveness of ITS activities and for 
measuring progress toward deployment goals.Tracking and evaluation is consistent with the spirit of the 
Government Performance and Results Act, and allows for the continual refinement of the National ITS Program. 

8. Showcasing Benefits communicates positive results realized through the use of ITS technologies t o  multiple 
decision makers. By understanding the benefits o f  ITS, decision makers can compare ITS t o  other transporta- 
t ion options when addressing local transportation issues. Showcasing benefits also encourages integration of 
ITS systems. For example, deployment sites demonstrate successful interjurisdictional working relationships and 
interagency coordination. By learning about the deployment sites, decision makers better understand the oper- 
ation and management planning that is necessary t o  achieve integration in their area. 

' T E A - ~ ~  calls for "conformity" with the Nat~onal ITS Architecture and standards. U S  DOT'S incremental, phased approach t o  implementing 
this provision is better reflected by use of the term "consistency" with the National ITS Architecture. For the purposes of this report, these 
terms are deemed synonymous. 

EXECUTIVE SUMMARY 



PROGRAM AREA GOALS, KEY ACTlVlTlES,AND MILESTONES 

These eight ITS program strategies are used t o  meet specific goals in each o f  the four ITS program areas: met ro -  
politan, rural, and commercial vehicle infrastructure, and intelligent vehicles. In addition t o  the activities listed 
below, detailed roadmaps fo r  each program area are included in Appendix A.The roadmaps, and the tex t  in 
Chapter II I, are guiding the National ITS Program under TEA-2 I .  

Metropolitan ITS l nfrastructure Program Area 

The metropol i tan ITS program has demonstrated proven technologies fo r  metropol i tan application. Model deploy- 
ments in metropol i tan settings have been successful and will continue t o  be showcases for  o ther  areas. However, 
while individual systems are being purchased and installed around the country, sites are just beginning t o  integrate 
systems across jurisdictions and modes. Since integration has been limited, communities are n o t  yet reaping the 
full benefits o f  ITS. 

The metropol i tan component o f  the National ITS Program is focused on  meeting the goals fo r  integrated deploy- 
ment  laid o u t  by former Secretary ofTransportat ion Federico Petia in 1996 and reiterated by current Secretary o f  
Transportation Rodney Slater. Known as "Operat ion TimeSaver," U S .  DOT'S objective is t o  facilitate integrated 
deployment o f  basic ITS services in  75 metropol i tan areas by 2006.2 A t  present, 36 sites are considered t o  have 
some elements o f  integration, and additional sites show the clear beginnings o f  integrated systems. 

Metropolitan ITS Infrastructure Program Area Goal: 

By 2003, the metropolitan program aims t o  have 64 sites achieve the Operation 
TimeSaver goal for integrated deployment. 

Key Activities and Milestones. The Operat ion TimeSaver goal wi l l  be m e t  using all eight ITS program 
strategies, as follows: 

Conducting Research. Traffic management and transit management research will be advanced under TEA-2 I .  
N e w  models for  traffic management, such as the ITS Deployment Analysis System, have been developed 
that more  accurately represent the impact o f  ITS, allowing transportation planners and designers t o  compare 
ITS w i th  o ther  transportat ion options m o r e  effectively.This model was made available t o  the ITS planning 
community in 1999.A m o r e  sophisticated planning model - theTransportat ion Analysis and Simulation 
System, o rTRANSlMS - is under development and wi l l  be available fo r  initial use in 2002. In transit manage- 
ment, research wi l l  focus o n  the application o f  integrated transit systems through operational tests in areas 
such as fleet management, electronic fare payments, and traveler information. From 1999 t o  2003, this 
research wi l l  be guided by the Federal Transit Administration's (FTA) 5-year research and technology plan. 

Accelerating the Development of Standards. Development o f  standards, such as the National 
Transportation Communications fo r  ITS Protocol (NTCIP) and the Transit Communications Interface Profiles 
(TCIP), wi l l  help facilitate integration in metropol i tan areas. NTCIP will allow traffic management and opera- 
tions personnel t o  bet ter  control ,  manage, and mon i to r  virtually all the devices used o n  the roadway.TCIP 
wi l l  allow data t o  be shared among transit departments and other  operating entities, such as emergency 
response services and regional traffic management centers. Because these standards are fundamental t o  
metropol i tan transportat ion operations, a training course o n  each standard is necessary.The course o n  
NTCIP is already available, o n  a request basis, through the Institute ofTraffic Engineers, and i t  wi l l  be available 
t o  stakeholders through 2003. A course o n  TCIP wi l l  be developed in 2000 w i th  delivery expected t o  occur 
f rom 200 1 t o  2003. 

2~ince the announcement of the Operation TimeSaver goal. U.S. DOT has mcreased the number of metropolitan areas measured from 75 to 
78. In this report, the Operation T~meSaver goal is referred to as both 75 and 78 areas. 
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Bu i l d ing  Professional  Capacity.Training courses will continue t o  be offered on all aspects of metropolitan 
ITS deployment. Cour-ses will be updated as new information is made available.Thi-oughout 2000, the primary 
focus is t o  educate stakeholders on the use of the National ITS Architecture as a tool  for integration. In 
FY 2001 and 2002, US. D O T  w ~ l l  rely on traditional Federal Highway Administration (FHWA) and FTA training 
programs t o  deliver the metropolitan courses from the Professional Capacity Buildtng Program. 

C r e a t i n g  Fund ing  Incentives. TEA-2 I funding incentives are being offered to  metropolitan public-sector 
applicants t o  support technical integration arid jurisdictional coordination of ITS infrastructure. Funding will 
be offered t o  both highway and transit projects, and U.S. D O T  will work with Congress and the funding 
recipients t o  ensure that both the spirit and intent of TEA-2 1 funding criteria are met. US. D O T  will allocate 
funding incentives annually based on programmatic goals and the criteria defined in TEA-21. Funding available 
for integration is set by TEA-21 at $75 million in 1999, $83 million in 2000, $83 million in 2001, $85 million in 
2002. and $85 million in 2003. A maxlmum of 90 percent of this funding is available t o  metropolitan areas.' 

Prov id ing  Guidance a n d  Technical  Assistance. Special guidance and technical assistance is being offered 
t o  transportation officials through Federal field staff expertise, guidance documents, and the Peer-to-Peer 
Network t o  assist in the planning, design, operation, and maintenance of metropolitan ITS. In addition, Federal 
field staff will work with their state and local partners t o  develop "ITS service plans" that outline local techni- 
cal guidance needs and plans for delivery. Developmerit of "ITS service plans" began with a focus on the top 
78 metropolitan areas, and has expanded over time t o  include statewide concerns that typically involve rural 
ITS applications. US. D O T  currently has 62 service plans being implemented (49 from the top 78 metropolitan 
areas and 13 statewide plans). U.S. D O T  expects t o  increase that number t o  70 in FY 200 l(55 from the top 
78 metropolitan areas and 15 statewide plans). 80 in FY 2002 (60 from the top 78 metropolitan areas and 20 
statewide plans), and t o  expand over time t o  include activities in other metropolitan areas beyond the top 78. 

* Ensur ing  Cons is tency  w i t h  t h e  N a t i o n a l  I T S  A r c h i t e c t u r e  a n d  Standards.The National ITS 
Architecture and standards will be instrumental in catalyzing integrated ITS deployment across the country, 
enabling areas t o  meet local needs while reducing development costs and risks, facilitating future expansion 
capability, and fostering ~nteroperability. ln te r~m policy guidance on consistency with the National ITS 
Arch i tec t~~re  and standards was issued in 1999, and U.S. D O T  expects t o  issue a final policy in 200 1 .The 
interim guidance is being implemented until release of the final policy; the final policy will be implemented 
through 2003 and beyond. 

Eva luat ing  t h e  P rog ram.  Program evaluations track levels of deployment and integration in the 75 
metropolitan areas. Evaluations are being used t o  demonstrate ITS benefits and to  measure progress toward 
the Operation TimeSaver goal. From 1999 through 2003, U.S. D O T  will conduct annual trackng surveys, 
assemble the data received, and report findings. Using this information, the metropolitan program will be 
refined as appropriate. In addition, a final evaluation of the Metropolitan Model Deployment Initiative will be 
completed in 2000.The resulting report will provide further insight into the Impacts of metropolitan ITS 
technologies. 

Showcasing Benefits. The four metropolitan model deployment sites funded under ISTEA - Phoenix, 
Arizona: Seattle,Washington; San Anton~o,Texas; and the New Yorl</New JerseyIConnecticut metropolitan 
area - will continue to  showcase the benefits of metropolitan ITS technologies under TEA-2 I .These sites 
have brought together public and private sector partners t o  integrate existing infrastructure with new traveler 
information systems. In addition, metropolitan ITS technologies will be demonstrated to  the public through 
the advanced transportation management truck scheduled t o  travel the country through 2000. In addition, 
results of deployment evaluations will be incorporated into publications t o  disseminate benefits information. 

'TEA-21 requlres a minimum of  I 0  percent of the available funding incentives be spent on rural integration Exsct amounts t o  be allocated t o  
metropolitan and rural areas will be determined on  an annual bas~s 



Through these eight strategies, the metropolitan I'TS program wdl continue t o  pursue the deployment o f  integrated, 
intelligent transportat ion systems - including advanced traffic management, traveler information, and public transit 
systems - that will improve urban transportat ion management in the 75 largest urban areas.At the same time. 
there are 340 major metropoliran areas nationwide that could benefit f rom advanced technologies, and U.S. 
DOT'S field staff is work ing actively w i th  all inrerested communities. 

Rural and Statewide ITS lnfrastructure Program Area 

Information technologies are currently being applied in rural settings t o  help improve the safery and mobility o f  
rural travelers. However, rural and statewide ITS applications are n o t  yet as well defined as metropol i tan and 
commercial vehicle applications. Under TEA-2 I .  the rural program wil l  focus primarily o n  research and field opera- 
tional testing t o  farther develop rural infrastructure components.Ttirough these tesrs, U S .  D O T  wil l  identify solu- 
tions that reduce the public sector costs o f  providing, operating, and maintaining rural ITS infrastructure. Lessons 
learned f rom the metropol i tan progran.; wil l be leveraged t o  the maximum possible extent, as wili rural p c g r a m  
resources. For example, U.S. D O T  will cooperate wi th  other organ~zarions and other Federal departments invoived 
in the mobi l i ty o f  people (such as Health and H u n ~ a t i  Set-vices) in o rder  t o  develop ir~novattve ITS-supported 
services, such as mobi l i ty management. Systems such as n:ulti-agency mobi l i ty management, automatic collisioi\ 
notification, tourist information. and weather information will be rhe primary focus in the early years o f  the program. 

Rural and Statewide I T S  lnfrastructure P rogram A r e a  Goal :  I---- 
By 2003 the rural ITS program aims t o  have demonstrated a statewide information I 
network that  i s  multijurisdictional and multimodal within a state and able t o  share 

data  across state lines, rn I 0  locations. 

Key Activities and Milestones. To reach this goal, the rural ITS program wil l  focus pr t~nar i ly  on  conducting 
research through operational tests.The other  seven program strategies will be used t o  a more  limited extent. 

Conducting Research. Seven areas have been identified fa- further research: surface transportation weather 
and winter  mobility, emergency services, statewidelreg~onal traveler information lnfrastructure, rural crash 
prevention, rural transit mobility, rural traffic management, and highway operations and maintenance.While 
activities are expected in all seven areas, US.  D O T  has worked w i th  stalteholders t o  categor-tze and prior i t ize 
the list. Initial efforts wi l l  f ocu i  on  multi-agency mobility management services, weather information, emer- 
gency services, and regional traveler information. Operational tests are currently underway for  all foul: and 
additional rounds o f  tests wili be conducted through 2003. 

Accelerat ing t h e  Development  of Standards. U.S. D O T  is just beginning t o  identify what standards may 
be necessary fo r  rural-specific ITS applications. Standards are identified by assessing user needs, defining rurai 
ITS infrastructure, and modifying the National ITS Architectut-e.The rural ITS program is actively seeking 
stakeholder participation in this process, and modifications t o  the National ITS Architecture are being made 
as rural ITS applications are defined. Once the National ITS Architecture is revised, ITS standards requirements 
can be identified.The result may be the development o f  new rural-specific standards andlor modification o f  
existing ITS standards t o  apply t o  rural situations. U.S. D O T  defined unique rural user services in 1999 and 
is currently developing them. These defined rural services are facilitating the refinement and update o f  the 
National ITS Architecture, and efforts t o  examine the need t o  modify existing, o r  develop new standards as 
deemed appropriate. 

Building Professional Capacity. Professional capacity building for  rural practit ioners involves modifying 
existing ITS courses t o  reflect the needs o f  rural ITS users and exploring distance learning oppor tun~t ies.  
Practitioners wi th  rural expertise wi l l  help tai lor existing courses t o  a rural audience. Courses delivered in  
1999 and 2000 wil l  focus o n  educating Federal field staff and rural stakeholders in the use o f  the National ITS 
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Architecture fo r  integration. Initiatives are underway t o  overcome bar r~ers  o f  l imited t ime arid travel funding 
experienced mos t  acutely by rural partners. U.S. D O T  is exploring methods t o  deliver training through satel- 
l i te broadcast, CD-ROM,  and o n  the Internet. As w i th  other  parts o f  the Nacional ITS Program, U.S. D O T  wil l  
transfer course delivery t o  the National Highway lns t~ tu te  and National Trans~t Institute beginning in 2001. 

Creating Funding incentives. TEA-2 1 funding incentives are being offered t o  rural public sector applicants 
t o  support deployment o f  indiwdual project componerits and the integration o f  existing ITS components. 
Funding wi l l  be offered t o  both highway arid translt projects, and U.S. D O T  will w o r k  w i th  Congress and the 
funding recipients t o  ensure t h x  both t!ie spirit and i r i r e n ~  o fTEA-2  I fund~rig cf.iteria are met. U.S. D O T  will 
allocate funding annually based on  programmatic goals arid TEA-2 I criteria. Furid~ng levels are set by TEA-2 i 
at $75 inil l ion in 1999, $83 mill ion in 2000, $83 I-nll i ic~i in 2001, $85 mill ion in 2002. anti $85 m i l l ~ o n  In 2003. 
A m!rirrnum of I 0  percent o f  ~vailabif: fundirig wiil be used in r i i ral  areas. 

Providing Guida.nce and Technical Assistance. U.S. D O T  wil l  p r o v ~ d e  gwdance and technical assistance 
primarily by disseminating the ~.esults o i  w - a i  field cperational tests co stakehoiders Marel-ials, such as 
lesson. learned and sirr+!e solutions coi;ipcndia. wchnical rsolboxes, arid ca t~ logs  o f  a~ni lable systems, will be 
comi i led  .md packaged far  ~ t a k e l i o l d e ~ . ~  in .in "Advor~rer!  R1.1i.2l T! ar ispol-t2t!m Sys:crns molbox." The f ~ r s r  
versioi- of the too lbox will be developeti I:] 2090 ro 200 1 ,  ;ind che jecorid 11.1 2003 i l ss t i~ance  also will he 
available t o  rural stalteho~ders thl-oi!gh r d e r ? !  field s t  i f f  and the Pcer-ro-Peet. !\le~~~31.1<. 

Ensuring Consistency with the Nat~cnal  I T S  Architecture and Standards. I n t e r ~ m  policy guidarice 

o n  consistency w i th  the National ITS At ~:Ilitec:i~l r. ail(; staridat-r!s was issued In October 1998. U S  DOT 
expects t o  issue a final policy on consister;:.y i 4 .  F'f 2':5) 1 .This poii.:~ will be ~ r i s r ~  ~irnental iri catayzing inre. 
grated ITS dcployinerir ;,ci-oi, i h e  corjncy. l i ~  r i ~ i  .I; it-i.:~s. stal<ti!.qldi-ii-s well b~ enga<X I : )  the p o l ~ c y  develop- 
nierir process t o  w o r k  through ronsisteilcy isrLies at ti"? st;rtew~:ie plannlrig I e w  'She ~ ! i te i . i~n  gu~dnnce ,; 
being tinpiervented uni i i  rele;.sc: o f  the firla: pc)licy. the final p o i ~ c y  wiii bt. i::?plerneri:?d rhr.ough 2003 arid 
x y o r ? d .  

Evaluating the Program. i ; ~ r a l  ITS i i i f rast r~ ic tu lx  cnmponenrs must be def~ried before they can be 
tracked, so program evaluat~on activities arc i i l j t  begir rllrig. Once che c o n i p o n e ~ t s  are defined, quantif~abie 
~ r r d i ~ . . ~ t q r s  w ~ l l  be identified, a; i i iey have '>ci?r: i : ~  ~ n c :  .o,icl~:ai? ippl i rat ions. U S DC)T ,will define I-urn1 ~rrfr-a- 
structure ir.: I999 and ?000.T1-ailtitig for  I-tit-a1 ~ i .~ f i - , is t~- , .c t i l~  -. i s  exoected to begin in 2001. 

Showcasing Benefits. In these early jt:,ges of the t-~,!.aI ITS progl-am, benetlcs o f  rural ITS applications are 
being showcased through field operationai rt-sts.Thcst rests are n o t  o f  the same scale ns the merropoiitan 
model deployments, bur they still provide ; - ~ ~ r a i  sr;:l<cli ~ l d e r s  the opportunity t<c see rat-a1 ITS technoiog~es in 
o p e n t i o n  ar!d the benef~ts :o t.iiral Arr!e~.~ca.Tests tol- I;,tomatlc cn i l is~on notif ication, traveler in fo lmat~on .  aqc 
weather in fo rmat~on  techndogles wi l l  bt? c o n i p l ~ t e d  11: 2000. A d d ~ t ~ o n a l  tests are plariried for  200 1 t!jt-ough 
2003 t o  address applirstioris swrh as ri-aveie~. ~nfc;rmat!on I ~ I  3 r n r l m a l  pa& setting. 

Commercial Vehicle ITS Infrastructure Program Area 

The coniixercial vehicle ITS ~ n f r ~ ~ ~ s t r u c t u r e  p iog3 in1 focuses or1 Irlci-e,lrlng safety for  csmrrei-cia drivers arid vchi- 
cirs while ~rnproving operating efCiciencies fo:- govr:r.nnier:r igencies and ir ioto9- c31 ~ - i r i . s  At  r.he center o f  h e  p ro -  
gram i: the deployment o f  Cornrn~tr-cia1 Ve111:le lr:foi.ni,it;or: Systems and Nerwo!.ks iCViSN;, which link exisriiig 
i i i formatiori systems t o  enable t tx eiertronic cxcl ini~ge o f  nfor-niacior:.The iriirial ~n ip lerner~tat ion o f  CVISN, 
l tnown as "Level 1 ," addi-esses safety inforinarior: ?.<change cr-eder:tials adrnii i~sti . i r i s i~ ,  and eie-. i ron~c sci-eeni~,g: it 

IS being p imotyped  in t w o  states arid pi lotei l  :n eight i tatec iiatioiiwide. U.S. DOT expect: CVlSN Level I capabil- 
ities t o  be achieved in Maryianil,Vir,:iriin.Wasi-iingtor! a i d  Kentuci<y by late FY 2000, m d  In Cal~fornia, Colorado, 
Connect ic~ i t ,  Michigan. Minnesota, and Oregoi i  by December 200 I .  depending 01: the ava~lability of discretionary 
deployment incenrive funding f r o n ~  Congress 
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Commercial Vehicle ITS Infrastructure Program Area Goal: 

U.S. DOT has set a goal of having 26 to  30 states deploy CVlSN Level I capabilities 
by 2003. Achievement of this goal will depend on the extent to  which funds 

authorized for CVlSN in TEA-2 I are appropriated for that use. 

Key Activities and Milestones. All  eight ITS program strategies are b e ~ i i g  i i i ed  t:) r r c  -.r :tin :c:,nii,cl - 21 sor c l ~  
program area goal, as follows 

Conducting Research. Research efforts will continue the developmerit. testing, w d  i r i i p l e c i ~ n t ~ t i o i i  ot 
technologies necessary t o  support commercial vehicle safety enforcetiierit ,:.rid conipiiance yxl i ! :: n; 1- Ti ; l -2  I ,  
F H W A  and the Federal M o t o r  Car r~e l -  Safety Administl-acion (FMCSA)" wj l '  . ! : ,deixice i~j i>~.~!~l~: 'e, '  .?i-rt;, ,es 
intended t o  reduce o r  eliminate tt-anspol-tation-!-dated incidents .ind [he ! i:sulat!: de-!rlit; I I ~ ~ U I . . . . ~  !ti.' ; . ::,.;i-ty 
damage.These activities ~nclude dernonstl-atitig cost-effective techtmlog~es for- achievliip, ,I,?Fr'3'ir'!i!i! I T  .; ;w.)tol- 

. , 
carriel. enforcenier~t. compliance, an? safety, whrle Iteeping up wi th  rhe ixc.st r c ~ i : ~ t i i ) i c ~ ~ . c . . i I  .lo,. . IL::,. !j.; X I ?  

, 8 wili define CVISN Level 2 capabilities in FY 2000, and expt>tr, t o  denior ..-I l r c l  i ; ~ . ~ t i ~ ~ ~ ~ ; ~ ~ .  ir';~:i:.:!:.>r,r.C . TWO 

o r  three states f rom 2000 through 2003. 

Accelerating the Development of Standards. LI.S. DCT w l l  co~i r i i i< !c  ro dpd:irc aiid i?i;:tt,lrat :he 
CVlSN architect:,;-e to ensure corisistency a:i.: intei-opet.ability r o  ii.~riildc. i: .,i;i:i !?.:!-I..:,-' f:i,!,' t l t : ~ .  >). . . . i : ts .  

arid to lteep curren; w i th  changlng techno;cgy. l i i  . idd~tioii, t w o  s t ; i i ~ ' l . ! ~  2 s  K l c ~ t i  c.,:18, r.?:r,? ! & I - t . '  L ' ?  I * % ; ; ~  :-.Lllj 

anci Dedicated She:-t-hnge C o i ~ i n ~ ~ r r i i c a t ~ o r i  {DSRC, - , ! ; -e  .?,si>li!.i,;l t o  tl:s ,-ic.n:-,risti-~c,orl .3 J ' T  ' .  ! '! 
supports safety  tif for-riiation atla crederit.ia! ~nfor-rriarloti exchange, a1111 will b . !i)pt.(,"~:i ;,! 2 O W  ;, 1 1: .  L . ' . :  

o f  2000, the !J.S. DOT w ~ l l  have completed a DSRC standat d at 5.9 GHz wt'r .i I S  r;e .cs:.li-: 1 :-,,, . , c-, 

!roadside exchange o f  inforniacion. In 2000. U.S. DGT's eniphasis will stiift r c  r l ~ v e l o o i r ~ y  glridf.i!i:ci\ f,:r- !..ompa:- 
ibilicy and certif ication testing o f  the DSRC standard. Ultimately, ~lidependerir tcsr~riz : , I  , : , ivr. :r~~~:lr  w I 

responsible for  cei-tification testlng o f  DSRC. 

Creating Funding Incentives. TEA-2 I ~ L I ~ ~ O I - I Z C ~  $ 184 n l l l i c  1 r:~c~ 6 yC:.il - tc i ., c?, ,IL i i :< i  I ,, .II.,~ i t~ 

o f  stati::; Fund~tlg w ! i !  be alloca:cd based 0 1 1  pt-ogl.arrtl - \;i,- -,i;,il; i r . - '  TF'. , ' . ,- , . : ' ,  
,..\-,- , ,  , - 4 ,  , . I .  , .  - 2 ,  

, 2 ,  

.. - . , . , r , < . -  , in 1999. $30.2 lnillion in 2000, $32.2 mill ion i i i  2001,$33.5 rnill!i,~i i r l  ?.ClC2 ,i,,.i ,s-. . ' !  ,.,,..:,, :.. 

i ,~ l id l r ig  wi l l  assist pi-oiotype and pl lot srates, as we/ !  as othel I.,;C:.~.>\L,,~! ,I,~:L:,. , , : , , . .  , . .. , :, ' 

c:ipabllities. 





I T h e  Eight IVI Prob lem Areas T h e  Four  IVI Plat forms 

Rear-End Collision Avoidance Light \'etiicles 
Lane Change and Merge Collision Commercial Vehicles 
Avoidance Transit Vehicles 
Road Departure Collision Avoidance Spec~alty Vehicles 
lnrersection Coll~sion Avoidance 
Vision Enhancement 
Vehicle Stability 
Safety Impacting Services 
Driver Condition Warning 

Figure ES-I: IVI Prob lem Areas and Plat forms 

To accomplish programmatic objectives, the IVI is undertaking public/private partnerships w l th  the m o t o r  
vehicle industry and infrastructure providers. For rr,msit, key partnersii ips w i th  fleet opei-stoi's will a l s ~  be 
necessary, as transit vehicle designs 21-e influenced not. only by the vehicle manufacturers h i i t  also by transit 
agencies. Such partnerships are esserltial because pt-lvate manufacrurers ultimately "deploy" IVl cechnoiogies 
in new vehicles. U.S. D O T  wil l  also use multiple plarforrns t o  ailow the PI-og1.3t-1) :q focus initial resear.ch on  
rhe classes o f  vehicles wher-e new techr?ology wi l l  be adopted nmst  quickly. Other- vehicle types can [hen be 
equipped w i th  the proven technology. US.  D O T  will also study linkages w i th  intelligent ~ t+ r~~ , t ruc tu re .  mi: l t~ple 
systems integration, generations o f  vehicles with increased capabilities, and human factors. Finally, peer review 
wi l l  be used t o  help keep the goals arid objectivtx o f  the program on  tnrget. iJnder TEA-2 I ,  the intelligenr. 
vehcle program wil l  f o r m  a public!private partnet-ship in 2000 t o  n7utiialiy govern and condlict en2blirig 
research for  i n t e l l l g e ~ t  vehicles, engage theitms;lt-ration Research Board in 1994 for- a riiulti-year peer 
r.evi,w, arid complete Initial operat~onai  tests o n  sII p la t forn!~ by 200 I .  

ADDIITIBNAL AREAS COVERED IN  THE PLAN 

In addition t o  program area goals and activities, t h ~ s  repor t  also covers the Kat ior~al  ITS Archirecture and ITS 
standards, emerging program activities, and an update o f  ITS user services. 

The National ITS  Architecture and ITS Standards 

The full benefits of ITS cannot be realized unless systerris are  Integrated, I-ather t h m  deployed as ~ndividual corn- 
ponents, A t  the urging o f  public and private sector stakeholders. U S .  D O T  is faciiiratlng sysrem integratior and 
techn~cal iriteroperabrlity through the development o f  the National ITS Arc1i;tectur-e and ITS standards. 

The National ITS Architecture is a framework that defines the functions performed by ITS components and the 
ways in which components can be integrated in to a single system. I t  can be used t o  help agencies plan and design 
both projects and deployment approaches that rneet near-term needs while keeping options open for even~i ial  
system expansion and integration. US. D O T  wil l  ensure that the National ITS Architecture I-esponds t o  chang~ng 
needs of the Natlonal ITS Program and the ITS industry by lteeplng the architecture up t o  date and relevant as 
new ITS applications emerge. 

Since the inception o f  the ITS Program under ISTEA, stakeholders have t-ecogn~zed that ITS standards are neces- 
sary t o  achieve technical interoperability.Without technical standards, state and local governments, as well as 
coiisurners, risk buying products that do  n o t  necessarily worl< together o r  consistently in differen: parts o f  the 
country. U.S. D O T  is facil itat~ng the creation o f  technical standards t o  rninitnize public sector risk in procurir-ig 
these products.The overall g o d  o f  the ITS standards program is t o  have a comprehensive set o f  ITS standards 
developed and routinely used as states and localities deploy integrated, intermodal systems. 
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Over  the past several years, U S .  D O T  has funded standards development organizations in conjunction w i th  indus- 
t r y  volunteer support t o  accelerate the traditional standards development process. Under  TEA-2 I ,  U.S. D O T  
expects that all ITS standards identified in the baseline National ITS Architecture wi l l  be developed, and that the 
ITS standards program will ~ncreasingly focus on  implementation. A first step in this direction wi l l  include the test- 
ing o f  approved ITS standards under realistic transportat lon cond~tions. 

Additionally, U.S. D O T  worked w i th  the ITS user community in FY 1999 t o  identify critical ITS standards. In a 
repor t  t o  Congress, 17 standards were identified as critical for  national interoperabil ity o r  as foundation standards 
fo r  the development o f  o ther  critical standards. Developrment o f  cr~t ica l  standards wi l l  be actively monitored, and 
provisional standards may be establ~shed if development 1s n o t  cornplete by January 1 ,  200 1. 

Emerging Program Activities 

As the National ITS Progra i~ i  evolves, and transportat lon opportuniries arise, i t  becomes apparent that new areas 
can benefit f rom ITS. Five such areas wi l l  be addressed urider TEA.-:! I :  ~nterrnodal  freight, ITS data archwing, rail 
transit, pedestrian and b~cyc le safety, and accesslbiitty. 

The goal o f  the emerglng intermodal freight progt-un IS t o  fac~htate goods movement around congested 
areas, across mu l t~p le  modes, and wi t t i  ivernat ional  t~ ad~ng p u t n e r s  t o  the not t h  ar)d south The application 
o f  advanced ~ n f o r m a t ~ o n  2nd comrvunlcatlons technolog~es t o  rhe 1ntr0-modal system offers opportunities t o  
strengthen the Icrilts between tti\? sepal are modal zysteiiis that curt ently operate as competitors Under TEA-2 I .  
the i l l termodal f re~gh t  prograrri w ~ l l  conduc: f ~ e l d  ope?-ational tests t o  ldentlfy benefits and opportunltles for  
ITS apv l~ca t~ons  for  border  and corr idor  safety clearance applications and fol  intermodal f re~ghr  appl~cations 
that enhance operatlorial efflcrency By 200 1 ,  U S D O ?  expects t o  have enough information t o  develop an 
lntermodal f re~gh t  ITS user servlce that w ~ l l  be added t o  th- Nation31 ITS Architecture 

ITS data archiving addresses the collection, storage, and discributic;n o f  ITS data for  transportat ion pian- 
nltlg, administration, policy, operations, safety analyses, and researcti.The recently approved a ~ x h ~ v e d  data user 
servlce, the 3 1 sc user service i!i the Narional ITS Architecture, addresses thiq new area and was integrated 
in to the architecture in early FY 2000. 

Rail transit I S  an impor tant  tl ansit mode chat h~s to r~ca l l y  has used a i l~anced  technolog~es In ~ t s  operations 

However, l itt le attent ion has been focused 3'1 h o w  rail can benefit f rom systzm integvation and ITS Informa- 
t ion LJ S D O T  alms t o  address rail trari:lr as 1 par t  o f  ~ d e n t ~ f y ~ n g  in tegnred translt systems across agencies, 
modes, o r  regions 

Pedestrian and bicycle safety efforts foc~ is  on  creating more  pedestrian-friendly intersections thi.ough the 
use o f  adaptwe crosswalk signals, inclusion o f  pedestrran and bicycle flows 1r1 traffic management models, and 
the p romot ion  o f  in-vehicle technologies t o  detect arid avert impending vehlcle-pedestrian collisions. 

A n d  accessibility can be improved, especially for  rural  Americans, w i th  bet ter  information coordinat ion and 
dispatching fo r  ride-sharing, paratransit, and other  public transit efforts. Moreover, efforts w ~ l l  be aimed at 
improving mobility and safety for  t w o  user groups underserved by current pedestrian crossings: the elderly 
and the disabled. U.S. D O T  wil l  support ITS solutions that meet the needs o f  these Americans. 

Update of I T S  User Services 

The National ITS Program focuses o n  the developnlent and deployment o f  a collection o f  interrelated user ser- 
vices.These are areas in which stakeholders have Identified potential benefits f rom advanced techno!og~es that  
improve surface transportat ion operations.The user services have guided the development o f  the N a t ~ o n a l  ITS 
Architecture and ITS standards, as well as research and development o f  ITS systems. W h e n  the 1995 National ITS 
Program Plan was published, 29 user services were identifled. However, in keeping w i th  the evolving nature o f  the 
National ITS Architecture, t w o  new services have been identified: highway-rail in tersect~on and the archived data 
user service. 
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ITS solutions fo r  highway-rail intersections aim t o  avoid collisions between trains and vehicles at highway-rail 

grade crossings. Examples o f  intersection contro l  technologlt~s include advisories and alarms r o  train crews. road- 

side variable message signs, in-vehicle motol-1st advisories, warnings, automatic vehicle stopping, improved grade 

crossing gates and equipment, and automated co l l~s ion notification. 

Archived data services require ITS-related systems t o  have the capability t o  receive, collect, and archive ITS- 

generated operational data fo r  historical purposes and for  secondary users. ITS technologies generate massive 

amounts o f  operational data.These data offer great promise for  application in areas such as transportation admin- 

istration, policy, safety, planning, operations, safety analyses, and research. Intelligent transportat ion systems have 

the potential t o  provide data needed for  planning performance mon~to r ing ,  program assessment, policy evaluation, 

and other  transportat ion activities useful t o  many modes and fol. ~ntet-modal applications. 

Figure ES-3 lists all 3 1 ITS user services, including the t w o  new ones.The user services have been grouped together 

in seven areas - travel and traffic management, public transportation managenlent, electronic payment, cotnmercial 

vehicle operations, emergency management, advanced vehicle zafety systems, and information management. 

ITS user services are defined not along lines of common technologies, but rather by how they 
meet the safety, mobility, comfort, and other needs of transportation users and providers. 

They represent essential, but not exclusive. ITS products and services. 

Travel and Traffic Management 
Pre-Trip Travel Information 
En-Route Driver lnformation 
Route Guidance 
Ride Matching and Reservation 
Traveler Services lnformation 
Traffic Control 
Incident Management 
Travel Demand Management 
Emissions Testing and Mitigation 
Highway-Rail Intersection" 

Public Transportation Management 
Public Transportation Management 
En-Route Transit lnformation 
Personalized Public Transit 
Public Travel Security 

Electronic Payment 
Electronic Payment Services 

Commercial Vehicle Operations 
Comniercial Vehicle Electronic Clearance 
Aut~mated Roadside Safety Inspection 
On-Board Safety Morlitcrtng 
C.ovrnercial Vehicle Administrat~~e Processes 
Hazat-dous Material Incideiir Response 
Con!ri~ercial Fleet Management 

Emergency Management 
Emergency Not~fication and Personal Secut-ity 
Emergency Vehicle Management 

Advanced Vehicle Safety Systems 
Lorig~iiid~nal Collis~on Avo~dance 
L atel-al Coll~slon Avo~dance 
Intersect~on Collis~on Avo~dance 
Vision Enhancement for Crash Avoidance 
Safetv Read~tiess 
Pre-Crash Restramt Deployment 
Automated Vehicle Opet-at~on 

lnformation Management 
Archived Data User Service : 

indicates user servrce added since the first ed~t~on of the Natror~ol ITS Program Plan in 1995 

Figure ES-3:The 3 1 ITS User Services 
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THE ROAD AHEAD 

The National ITS Program is well o n  the way t o  achiev~ng national ITS deployment and research goals by 2003. 
The Program stems f rom a strategic vision o f  h o w  modern  information and communications technologies can 
enhance the safety and efficiency o f  surface transportat ion systems and the quality o f  life o f  the American public. 
Under  ISTEA, U S .  D O T  partnered w i th  a cross-section o f  representatives f rom diverse fields (transportation, 
electronics, and communications) and stakeholders f rom all sectors (public, private, and academic) t o  research, 
develop, and operationally field-test Ikey ITS technologies. Under  TEA-2 I ,  the challenge o f  continuing impor tant  
research and deploying ITS infrastructure within the transportat ion planning process has begun.The actions and 
milestones out l ined in the Five-Year National ITS Program Plan will achieve the National ITS Program's specific 
research and deployment goals, and wi l l  help U.S. D O T  achieve the broader goal o f  a safer, m o r e  mobile, m o r e  
productive, and m o r e  accessible transportat ion network.  

EXECUTIVE SUMMARY 
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This repor t  presents the g o ~ l s ,  actiwaes, and milestories tot- the Natlonal lritelligeiir 'Transpot-e>tion Systeriis (ITS) 
PI-ogram frorn fiscal years iFY)  1999 through 2003 i i  sets ~ a t - t h  a detailed account o f  the 'Jnired States 
Depurcment o f  Transportation's (U S DOT'S)  course of acr.op ilrider- [tie T I -ans~or ts t to r~  Eq:iity Aci  for  the 2 1 s: 
Century (TEA-2 I ), and updates :he first Natlonal ITS PI-ogf am Plan published i r i  I 9 9 5 . i h n t  01-~ginai plan was 
instr-~imerital it1 laying the foundation fol- the ITS ~.cseai-c!i iigenda pursued irilder- :he lnri-t-rriod;il Surface 
TI-ai7sportatiori Efficiency A c t  o f  199 1 (ISTEA1 i l n d e r  TEA-?.!. t.escarct! arid developr!ienr (R&DI i s  still an impor -  
tant component o f  the ITS progr-sn? Howevi l - .  thci PI-og1.21~ has rrntiit-ed. and a~ding deployrxent o f  ITS across the 
country  has rakelr on  a new LII gencv.Todny, the I\l:~:~orlnl ITS Progt-arri rs balanced S i ; ~ w c ~ i i  coniinuing Important 
reseal-ch arid i ie lp~ng ~niplei;'er%tel-s depl:~;. I'T 7 tt3, !ln:?loglc t.apli-!iy alic v-41th :he best :i?i-i.in~ti 31: fo'. decision 
malting 'Tile "National ITS Pr-ogrm- FJhii: Five-Yv.1~ i i o t  ~ z c r ~ '  doe, : i o t  siiperserle tt ie n-1at.c-I-iai ron ta~ned  in the 1995 
pian. Info~.rnation fi-on1 rhc e,il-lic.l p l ~ i j  - -  s ~ ! -  as t i ic clcfiri~t ,311' i': t'ie ~ ' - t g i ~ - x  23 L SC!. je ; . \ , [  ;%- srbll d d  d a y .  

LEGISLATIVE REQUIREMENT 

APPROACH 

To fulfill this legisiative directive, U.S D O T  has bl-olcei: r iow, ,  :he reqli i l  emsnt inco tii:.ee distinct parts s 5-yc;ir 
plan, a 10-year plan, and a national depioymcptc sti-ategy as :i:cwr: o n  Figure I -  I 

/I TEA I 

I ITS I I N~r io ina i i S  

Figure 1-1: U.S. DOT'S Approach to  Meeting the TEA-; I Program Plan Requirement 



The National ITS Program Plan: Five-Year Horizon identifies the goals o f  the U S .  D O T  under TEA-2 I ,  and 
shows h o w  U.S. D O T  will broadly guide all program, policy, and budget decisions over the next  5 years. 

The National ITS Program Plan:Ten-Year Horizon wil l  identify the longer-term, next-generation ITS 
research agenda. US.  D O T  wil l  develop the plan in partnership w i th  the larger ITS community through the 
Intelligent Transportation Society o f  America (ITS America).The 10-year plan will be started in 2000 and published 
in 2002. 

The National Deployment Strategy wil l  define the actions required by the broader ITS community t o  accom- 
plish the deployment o f  an ITS infrastructure. ITS America is leading this effort  and is actively engaging public and 
private sector partners across the country.The plan wi l l  focus o n  state and local governments in particular, and 
will define the broader strategic actions necessary - beyond U.S. D O T  spending - t o  bring about widespread ITS 
deployment in the Uni ted States.The repor t  wi l l  be completed in 2000. 

ORGANIZATION OF THE PLAN 

Chapter II provides a brief overview o f  the National ITS Program, its structure, and goals.The four program areas 
o f  the National ITS Program - metropol i tan ITS infrastructure, rural and statewide ITS infrastructure, commercial 
vehicle ITS infrastructure, and the intelligent vehicle initiative - are presented, as are the eight ITS program strate- 
gies that US.  D O T  wil l  use t o  move the National ITS Program forward. 

Chapter Il l focuses on  the four program areas in detail. I t  includes goals and objectives for  each, and discusses 
h o w  the eight program strategies wi l l  be used t o  meet  those goals.TEA-2 I I-equires U.S. D O T  t o  describe the 
process providing fo r  the dynamic development o f  ITS standards. Chapter IV provldes an in-depth discussion o f  
that process, as well as the critical relationship between ITS standards and the National ITS Architecture in p ro -  
viding the foundation fo r  systems integration and interoperability. 

ChapterV includes emerging program activities that po int  t o  places where the National ITS Program is just begin- 
ning t o  focus attention and wi l l  continue t o  explore over the next  several years. Intermodal freight, ITS data 
archiving, rail transit, pedestrian and bicycle safety, and accessibility are discussed. Chapter VI concludes the main 
body o f  the repor t  w i th  a discussion o f  what the future holds. 

Several appendices are included. Appendix A provides detailed roadmaps for  the four program areas. Appendix B 
contains milestones for  ITS standards currently under development. Appendix C lncludes full descriptioris o f  the 
t w o  new user services - highway-rail intersection and the archived data user service - that have been added t o  
the National ITS Program since the first program plan was published in 1995. A list o f  acronyms and abbreviations 
and a list o f  references make up the final t w o  appendices. 
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In 199 I ,  ISTEA launched a program o f  research and testlng o f  inteiligent transportation systems, w i th  a charge 
t o  U.S. D O T  t o  investigate their effectiveness In solviiig congestton and safety problems. In addressing operating 
inefficiencies, and in reducing the envil-onniental Impact of growing travel demand. By late 1995, early results had 
convinced US.  D O T  that a number o f  the technologies were technically feasible and highly cost-effective. Further- 
more,  when integrated, these technolog~es could provide a powerful  platform for managing and operating the 
transportation network. In addition, ITS techriolog~es seemed promising for the development of remarkable vehicular 
safety products.Thus. In January o f  1996, former Secretary o f  TI-ansportation Peria set a 10-year national goal o f  
building an ITS infrastructure that would support nietr-opolitan travel management and safety needs. U.S. D O T  set 
similar objectives fo r  rural and cornmer-clal vehicle ITS applications. 

TEA-2 I reaffit-ms the ro le  o f  the U.S. D O T  in advancing the development and Integrated deployment o f  ITS tech- 
nologies.The legislation launched an era o f  ITS ~n f ras t ruc t~ i re  deployment by mainstreamlng ITS funding eligibility 
under the National Highway System. Surface Trarisportat~on, and Congest~on Mitigation and A i r  Quality programs, 
and by creating the ITS integrauon and c o m ~ n e r c ~ a l  vehicle ITS  rift-astructure incentive pi-ograms.The need t o  
maintain a strong research program that corrtlnued development and testing o f  new ITS technologies, particularly 
those fol- intelligent vehicles, was also recogillzed in TEA-? I .  Add~t~onal ly ,  the legislation required that transporta- 
t lon planning include the efficient management and operation o f  the transportat lon system. In fact, operations and 
management are specifically identified as f a c ~ o r s  that rnetl-opolitan and statewide planners must consider when 
addressing transportat ion issues in theli- arei.?hus, advanced technologies generally, and ITS infrastructure specifi- 
cally, are n o w  seen as fundamental t o  enablliig the management and oper-ation o f  the ci-ansportation system as a 
whole. 

As set fo r th  In TEA-2 I ,  the Natlonal ITS Progl-am IS focused on  the integrated deployment o f  metropol l tan, rural. 
and commei-cia1 veh~cle ITS infrastructure and the con t ln~ icd  evaluation and testing o f  intelligent vehlcle technolo- 
gles Thls lncludes a strong emphasls o n  the research and iechnical support necessary t o  advance ITS capabil~ties 
In bo th  ~nfrast ructure and vetiiculal- apphcat~ons 

I T S  PROGRAM GOALS 

Just as under ISTEA, the National ITS Program 1s focused a11 the ~nteract ion o f  ~ntel l igent infrastructure and intelli- 
gent vehdes  t o  maxlmize m o b i l ~ t y  2nd safety. Over  the next  5 years. U.S. D O T  alms t o  push the envelope o f  
infrastructure deployment and vehicular rescarch.TEA-2 I specifically directs U.S. D O T  to :  

Expedite rntegrated ITS deployment In metropol i tan :rid rural areas for  both passenger and f regh t  trans- 
por ta t~on :  

Ensure that Federal, state, and local ti-anspot-tatlon ofilcials considel 
process and have adequate Iknowledge t o  do  so. 

Improve reglonal cooperation and operations plann~nz for effective 

Promote the lnnovatlve use o f  prlvate resources, 

ITS in the transportat ion planning 

ITS deployment: 

Develop a worl<force capable o f  deploying, opel-atlng. .md maintaining intelligent transportat ion systems: and 

Complete deployment o f  the Commer-cia1 Vehicle In fotmar~on Systems and Networks,  o r  CVISN, in a majority 
o f  states by September 30. 2003. 



I T S  PROGRAM STRUCTURE 

To meet these goals, the Natlonal ITS Prcgram has been s:l-uctu~ ed around t h r  deployment o f  rrltellrgent infrostrus- 
ture, development and deployment o f  intelhgent vehrcles, and the clse o f  several program strategies t o  s u ~ p o r t  the 
advancement o f  bo th  the ~nfrastrusture and vehlcle programs 

Intelligent Infrastructure 

Intel l~gent ~nfrastructure refers t o  the elecrron~cs communlcatlons, hardware, and software that enable the trans- 
pot-tatton system t o  be managed m o r e  efflc~ently and regulated more  ef fect l~e ly  Approprnte ly  linked, the tecri- 
nologles create a u n ~ f ~ e d  ~nfrastructure t l iat  allowr varlous modal arid 1ur1sd1c:ion;ll i v s t e v s  t o  be managed 
together as a s~ngle system 

The current intelligent i i i frasrructure PI-ograni has i i l r ce  parts: metropolitan, statewide 01- ~ - u i - i l  systems, and com- 
mercial vehicle applications. Deployment o f  ITS infra:tt-ucrui-e In these aix,ls r x o ~ ~ d e s  ar: elect1 o t ? i i  >nf:.asr;.i,~~u~.e 
overlaid on to  the existing phys~cal infrastructure.This infrastructure enables thc niulti-moda! systems manageirient 
rlecessary t o  meet fu:ure travel demand in the United States, t o  serve as a platform for  future applicat~oiis, and t o  
facil~tate an unprecedented level o f  global commerce. 

Al l  s f  this wi l l  be m x l e  possible as systems are integrated at geographically ; ipp l -opr i~te scales, :.sin,: commoi i  
standards ,within a common architecture that allows for local f l e x i b ~ l ~ t y  and i ~ n o v a r i o n .  l~np le inen t~ng  ITS li-llr-a- 
s t r u c a ~ r e  w i th  cornrnor standards ailows io:- che development o i  ~n-vc i i ,c l?  p! oduccs thar. inrer-act wi t !?  the 
infrastructure, ultimately resul t~ng in new levels o f  rnanagemcnL capab,i!cy, safety, and corisurner- coii\/eni~!i:t:. 

Intelligent Vehicles 

The long-range safery potential o f  ITS cannot be fulfilled wi thout  smart veh~cles, incl i~ding light v e i i ~ c i c ~  (passi,nger 
cars, vans, and iighr truclts), transit vehicles (buses), commet-c~al eh ic les (ti-uclts and intet-st,::e buses), arid special- 
c\i vehicles (emergency response, enforcement, and highway iiialiltenance vehicles). Intelligent v e t i ~ ~ i e s  ~ u o r r i b ~ i ~ e  
advanced safety, navigation, and communlcaaori technologies In a safe and liurnan-centered fashion. Reseal-ch 
under ISTEA helped move intelligent vehicle t e ~ b ~ ~ l o l o g i e s  ft-oiil laooratory testing t o  fie!d..iejt~ng. U.S. DOT CI-ear- 
ed the IntelIigentVeiiicle Initiative (IVI) t o  bring veii:c!i.-related safety I-ese31-ch in :he Depar t l i ,w r .  i r~cc one p r o -  
grarn t o  accelerate the development and comnierc~zl  avall;ibil~ty o f  ~ntell igerit vehlcle technologies. Specifically, the 
IVI brings together research f rom the National Hrghway Traffii. Safecy Adni i~ i is t j .a t~on (NHTSA).  Fcdel-a1 M o t c r  
Carr ier Safety Admin~strat ion (FMCSA), Federal TI-al;sit Admir im-at ion (FTA), and Fedei.21 Hlghway Admin~stracion 
(FHWA) .  

Since n o  single technology "fix" can address America's growing demand for  and changing parterns cf rravel, co 
realize the promise o f  a truly national tl-ansportatton system, ITS products and services must be se~miesdy  i r te -  
grated and interoperable. Over  t ime, intelligent vehicles will iiicreasir:gIy intet-nct wi th  inteliigenr i n f r x t r u c t x e  t o  
yield even greater gains in mobility and traveler safery, as illustt-ated or? Figure 11- I 
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The National  ITS Program includes intelligent infrastructure and intelligent 
vehicles. Over time, infrastructure and vehicles will work together for eve0 

greater benefits in mobility and traveler safety. 

Intelligent Intelligent 
Infrastructure Vehicles 

-- -- - - - - . --- ---- - 

Metropolitan L~ght 

. RuraliStarew~de . Trans~r 
Commercial Vehicle Con,mercial 

Specialty 

I 

Figure / / - / : T h e  National  ITS Program Structure 

Program Strategies 
- 
I he National ITS Program is guided by a set o f  eight program strategies that w o r k  together t o  advance the state 
o f  ITS across the country.They include: 

I .  Conduct ing research; 

2 .  Accelerating the deve!opment o f  standards; 

3. Building professional capacity; 

4. Creating funding incentives; 

5. Providing guidance and technical assistance; 

6. Ensuring consistency w i th  the National ITS Architecture and standards; 

7. Evaluating the program; and 

8. Showcasing benefits 

Together these strategies help meet  overall goals o f  the National ITS Program.They push the boundaries o f  ITS 
capabilities, enable integrated and interoperable deployment o f  ITS components, and allow for  the management 
and operations o f  the transpol-tation system as a whole. 

I .  Conducting Research 

A n  aggressive Federal research, development, and testing program has helped ITS evolve f rom a visionary concept 
t o  a viable and attractive solution t o  transportat ion problems. Continued research and development is essential 
for  advancing the real-time capabilities o f  ITS in f ras t r~~c tu rc  components and for  developing successive generations 
o f  ITS technologies. Research is also critical for  advancing the development o f  intelligent vehicle capabilities, wi th-  
o u t  which the full potential o f  ITS wil l  n o t  be realized. 
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W h i l e  the ITS program has transitioned under TEA-2 I t o  focus m o r e  on  deployment, research and development 
continues t o  be a major  focus. Each o f  the program areas contains specific research and development plans for  
the next  5 years. As discussed in Chapter I, US.  D O T  will present a 10-year program plan that defines the next- 
generation ITS research agenda. 

2.  Accelerating the Development of Standards 

W h e n  deploying ITS, transportat ion agencies expect that the systems they build wi l l  be able t o  exchange pert i -  
nent data w i th  other  systems.They also have reason t o  expect that ITS infrastructure can be upgraded and 
expanded over time. Similarly, the traveling public expects that the ITS products they purchase wi l l  function con- 
sistently and reliably anywhere in the country. 

ITS standards are essential for  achieving the interoperabil ity and compatibility necessary t o  meet  such expecta- 
tions. Standards define h o w  system components interconnect and interface within the overall f ramework o f  the 
National ITS Architecture. Standards also specify h o w  various technologies, products, and components can be 
used together. 

ITS standards wi l l  facilitate m o r e  widespread ITS deployment, creating a national market conducive t o  the efficien- 
cies o f  mass product ion.This wi l l  allow agencies t o  deploy and upgrade components over t ime w i th  products and 
services f rom multiple vendors, resulting in lower  cost and higher quality. For these reasons, U S .  DOT has spon- 
sored, and will continue t o  sponsor, the accelerated development o f  ITS standards through existing industry-based 
standards development organizations. U.S. D O T  is n o w  embarking o n  an aggressive testing and deployment effort  
t o  prove ITS standards in real-world transportat ion settings before requiring their  use. 

3. Building Professional Capacity 

Successful deployment, operations. and management o f  intelligent transportat ion systems wi l l  require a new breed 
o f  transportat ion professionals. just as the interstate highway construction program called for  new skills in road 
building and civil engineering, ITS requires new technical skills in systems engineering, electronics, and communica- 
tions, as well as institutional skills t o  build coalitions o f  stakeholders and streamline interagency projects. Many 
transportat ion professionals require education and retraining t o  develop and sustain the Iknowledge, skills, and 
abilities needed t o  design, deploy, operate, and maintain ITS. 

In 1996, U.S. DOT's ITS Professional Capacity Building program was established t o  help meet this need.The program 
involves partnering w i th  organizations t o  achieve its goals. Many stakeholders (including F H W A  and FTA at  the 
headquarters and field staff level, the National Highway Institute, the National Transit Institute, professional associ- 
ations, the academic community, and the private sector) have worked together t o  develop education programs for  
future professionals, t o  provide hands-on training fo r  current practit ioners, and t o  disseminate information o n  ITS. 

Since professional capacity building must be relevant, timely, and delivered in the mos t  accessible manner t o  trans- 
por tat ion practit ioners, the Professional Capacity Building Program offers various content and delivery methods. 
N e w  initiatives in distance learning are underway that wi l l  deliver training through satellite broadcast, CD-ROM,  
and the Internet t o  overcome the barriers o f  l imited t ime and travel funding.Their web site address is 
www.pcb.volpe.dot.gov. A catalog entitled "U.S. DOT's Professional Capacity Building Program Courses and Seminars" 
describes the seminars, courses, and workshops currently available t o  stakeholders.These courses are primarily 
offered through partnerships w i th  the National Highway Institute and the National Transit Institute. US.  D O T  has 
been work ing w i th  these organizations t o  fully transfer leadership in capacity building o u t  o f  US. DOT's ITS jo in t  
Program Office and in to traditional educating bodies. 
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4. Creating Funding Incentives 

TEA-2 I provides funding incentives fo r  ITS deployment through t w o  specific components: the ITS integration 
incentive program and the commercial vehicle ITS infrastructure incentive program.Together, these t w o  programs 
help facilitate the integration o f  legacy systems, and hasten the mainstream deployment o f  integrated ITS technologies. 

The ITS integration program encourages coordinat ion o f  planned and existing ITS infrastructure in to interoperable 
systems. Integration funding wi l l  be used t o  support the technical integration and jurisdictional coordinat ion o f  
metropol i tan and rural ITS infrastructure through small, discretionary incentive awards t o  state and local public- 
sector applicants.The funding is primarily for  ~ntegrat ing ITS components, rather than for  the individual components 
themselves.The funding is also intended t o  support innovative financing and publiciprivate partnerships. 

The commercial vehicle ITS infrastructure program aims t o  develop and deploy information systems that suppor t  
CVlSN capabilities in  three areas: safety information exchange, credentials administration, and electronic screening. 
CVlSN capabilities are compatible w i th  the National ITS Architecture and standards, and interoperable f rom state 
t o  state f rom a m o t o r  carrier's perspective, lncentive funding will be used t o  assist states in developing the necessary 
skill base and architecture t o  support CVlSN capabilities.This funding n o t  only speeds the development o f  a nation- 
wide commercial vehicle network, it also advances interoperability by creating state commercial vehicle architectures 
that are compliant w i th  the National ITS Architecture. 

Dur ing the 6 years o f  TEA-2 I authorization, a total  o f  $679 mill ion is devoted t o  incentive funding.The annual 
breakdown is shown o n  Figure 11-2. 

Dollars $80 

(in millions) 

$60 

1999 2000 2001 

Fiscal Year 

Figure 11-2: ITS lncentive Funds M a d e  Available Through TEA-2 I 
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5. Providing Guidance and Technical Assistance 

Whi le  the Professional Capacity Building program is aimed at  educating implementers, i t  IS, by its very nature, a 
long-term process t o  add sl<ills t o  an entire profession. State and local governments are taking advantage o f  the 
benefits ITS has t o  offer and deploying ITS technologies across the country today.To assist those areas in the near 
term,  guidance documentation is being developed and distributed through Federal field staff. 

Guidance docun~entat ion provides informatioli on best practices and h o w  ITS technologies can he implemented 
f rom both a technical and managerial perspective. C u r l  ent subjects include h o w  t o  use the National ITS 
Architecture in project planning and implementation, h o w  t o  procure soft:ware. and opttons available within the 
Federal aid process to procure ITS technologies. Addlriorlal assistance 1s offered in areas such as telecommun!ca- 
tions, innovative financing, publiclprivate partnership:, nr:? geni:l..li ~mpicmen:atic~n expertise. 

Programs are also available that support peel- exchange o f  tecilnical -I:.,;stance a ~ ( l  doc!rrnentat~on. Sewices such 
as telephone referrals, pr inted information, speakers' ;,rid faciiir:?cors b u r e a ~ ~ s ,  .it-desk revlews, and on-site consul- 
tations are available t o  transportatlon pr-ofessionais. O n e  of the rnost in-demand progr,lms is the Peer-to-Peer 
Netwol-I<, conlposed o f  professinnals f rom the pt ibl i i  and private sectors w h o  are "on-call" t o  pl-ovide shor t - term.  
no-cost technical assistance t o  transportation coileagues across the i o ~ r n t l - y  

6. Ensuring Consistency with the National ITS Architecture and Standards 

TEA-2 I requires th3.t a i l  ITS projects that receive funding i i  o m  :hc tiighwny TI-usr F!!nd (including the Mass Transit 
Account) conform t o  the National ITS Architecture and !TS standai-ds.The Narionai ITS Archtectul.e I S  a too l  
that can help transportation profess~onals address !TS integt-:ir!on 111 h e ~ r  area, wh!Ie srnndads can co;?nect ITS 
components, facilitating ~nrei-operability. Use o f  the Nac~onal ITS Al.rhitecture can lower cost. I-ed:ice cevelop:nerit 
t ime, enable future expansion and evolutionary deployment, enhance system performance. and reduce I-is/<. LJse o f  
standard: allows for  open interfaces, resulting in competl t lon among intel-ctiangeable products. Standards prevent 
agencies f rom being limited t o  using a particular vendor for  ITS upgrades and enhancements, and p romote  inter- 
state iqteroperabil ity and consistency. 

In response t o  the TEA-2 I conformity requirement, and t o  assist agencies currently plann~ng and implementing 
ITS projects. U.S. D O T  ~ssued inter im guidance on  conformity w ~ t h  the National ITS Architecture and ITS stan- 
dards in Oc tober  1998.Through this guidance, U.S. D O T  seeks t o  foster the involvement o f  a wide range o f  
stakeholders at  the local level, support flexibility in using ITS t o  meet local needs, achieve integration o f  ITS sys- 
tems and components, enable information sharing among stakeholdel-s, and support future expansion. U.S. D O T  is 
currently preparing a final policy that wi l l  go through a formal rulemaking process. Public comment w ~ l l  be sought 
o n  this policy through the release o f  a notice o f  proposed rulemal<ing.The final policy is anticipated in FY 2001. 

U.S. D O T  is proceeding along a policy course that allows standards t o  become mature, technically sound rn real- 
wor ld  operations, and generally accepted by the user community before being considered for  formal adoption 
through the rulemaking process. A t  this time, U.S. D O T  has n o t  formally adopted any standards. However, in some 
cases, standards have been published by standard development organizations and are available for  initial use. In 
such instances, U.S. D O T  will encourage areas t o  use the standards in deployment. A m o r e  detailed discussion o f  
this issue is contained in Chapter IV, under "Standards Pol~cy Support." 

7. Evaluating the Program 

Evaluations are a critical par t  o f  ensuring progress toward the vision o f  integrated intelligent transportatlon sys- 
tems and achieving ITS deployment goals. Evaluations help t o  understand the value, effectiveness, and impacts o f  
National ITS Program activities, and facilitate the Program's continual refinement. 

The National ITS Program has undertaken assessment activ~ties based o n  the Government Performance and 
Results A c t  (GPRA) t o  help ensure that the National ITS Program is effective in meeting U.S. DOT 'S  high-level 
transportation goals. In keeping wi th  GPRA, heavy emphasis is placed o n  tracking both program outputs and program 
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outcomes. Program outpurs are I-esults-01-iented measures that track the progress o f  a program, such as the num- 
ber  o f  to l l  plazas equipped w i th  e lect ron~c tol l  co l lect~on capabllrty. Program outcomes are results-01-iented mea- 
sures for  which the benefits o f  a program are easily unde t -~ tood  by the end-user. the taxpayenAn example would 
be a decrease in the number o f  minutes spent waiting t o  pay tolls. In addition, p ~ l i c y  anaiysis activities are under- 
taken t o  evaluate the effectiveness o f  o ther  pl-ogrnin srr-ategies, such as standards, arcr~~tectui-e conformance policy, 
and professional capacity bullding. 

Program outcomes are measured according t o  a few ikey 11 easul es det wed f rom broad p iog l  am goals contained 
in the 1992 ITS Strateg~c Plan, including safety, ~ n o ~ ~ l l t y ,  efficiency PI-oductwty, and energy and the environment 

Data bases have been complled t o  track both rhe costs arid benefits o f  deploying ITS technologies according t o  
these categories The data bases contaln I eal w o ~  Id wor-1cir.a knowledge ga~ned f rom the full range of research 
operational tests, and deployments conducted under ISTEA and will be expanded under TEA-2 I 

8. Showcasing Benefits 

Showcasing benefits is a wny o f  communicating t o  declsion makers the positive results I-ealized through the use o f  
ITS technologies, and can be used t o  highlight the need for ~ntegrat ion in ITS depIoyment.Tht.ee mechanisms are 
being used t o  showcase benefits. First, model deplclynierit sltes are used t o  demonstrate successful ~nter jur isdic- 
tional work ing relationships.These sltes also highlight the Interagency coordination required for  the operat ion 2nd 
management planning necessary t o  achieve iritegr-ar~on,The sites help t o  I-aise the awareness o f  the benefits o f  
integrated ITS services and encourage public sector offic~ais t o  build supporting infrastr-ucture. Second. U S .  DOT 
has partnered w i th  industry t o  conduct rechilology tours act-oss the country  t o  showcase state-of-the-art ITS 
technolog~es. Finally. benefits infol-rnntion frorn the pi-ogranl evaluation effort  is being packaged in to reports and 
brochures fo r  dissemination t o  stal~eholders. 
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The four  ITS program areas - metropol i tan ITS infrastructure, rural and statewide ITS infrastructure, commercial 
vehicle ITS infrastructure, and the intelligent vehicle initiative - all have specific goals, objectives, and milestones t o  
be achieved under TEA-2 I .  Each program area is described below in detail, and the eight ITS program strategies 
are used t o  illustrate specific activities that wi l l  be undertaken t o  meet program area goals. Detailed roadmaps 
have been developed fo r  each ITS program area and are included in Appendix A .  

I .  METROPOLITAN ITS INFRASTRUCTURE 

Metropol i tan areas in the Uni ted States are experiencing unprecedented challenges t o  mobility. In the past decade 
alone, metropol i tan traffic has grown by 30 percent, resulting in chronic gridlock that shows no  sign o f  subsiding. 
In the next  I 0  years, the number o f  cars on  o u r  roads and highways wi l l  increase by another 50 percent. Because 
Americans spend 2 bill ion hours stuck in traffic every year> the annual cost o f  congestion, measured in lost p ro -  
ductivity, has skyrocketed t o  over $48 billion. 

States, metropol i tan planning organizations - the Federally designated forum for  cooperative regional transporta- 
t i on  planning - and local governments are strugghng w i th  resulting demands o n  o u r  infrastructure, residents, and 
businesses.Traffic volumes in mos t  areas are growing at a t ime when transportat ion budgets are shrinking. 
Furthermore, even if the money were available, the lack o f  space t o  expand o r  build new highways renders those 
alternatives infeasible.Transit providers are also contending w i th  slashed budgets while straining t o  meet greater 
expectations f rom customers fo r  improved servlce. 

Metropol i tan ITS offers some solutions. I t  points t o  a new paradigm o f  managing and operating the current trans- 
por tat ion system as a whole w i th  an intermodal. single-system view o f  regional mobility. Metropol i tan ITS also can 
help ensure the long-term economic prosperity o f  o u r  nation's urban and suburban areas. In January 1996, former 
Secretary ofTransportat ion Peria set a goal o f  integrated ITS deployment in 75 of  the largest metropol i tan areas 
by 2006. H e  stated: 

"I 'm settrng a nat~onal goal, to burld an intell~gent transportation infrastructure across the United States to save 
t ~ m e  and Ilves, and Improve the qualrty of life for Amerrcaris I belreve that what we do, we must measure .Let 
us set a very tangrble target that w111 focur our attention I want 75 of our iargest metropolitan areas outfitted 
with a complete ~ntelligent transportatron infrastructure in 10 years " '  

This goal is known as "Operat ion Timesaver-," and i s  being met  by the metropol i tan ITS program through the 
deployment o f  integrated ~ntel l igent transportat ion systems - including advanced r raf f~c management, traveler 
information, and public transportat ion systems - t o  improve urban transportation management in the 75 urban 
areas.At the same t ime, all 340 major metropol i tan areas nationwide could benefit f rom advanced technologies. 
U.S. D O T  field staff is actively work ing w i th  all interested areas. 

Where W e  Are 

Under  ISTEA, the ITS program demonstrated the viability o f  metropol i tan ITS technologies, such as traffic and 
transit management operations, traffic signal control ,  and rraveler information.Today. metropol i tan ITS applications 
are being deployed throughout the nation, but  few o f  them In an Integrated fashron. For example, areas where 
coordinated deployment is expected, such as incident management, show widely different levels o f  integration. 
Only  8 percent o f  the targeted 75 metropolltan areas have some level o f  integration between freeway management 
and traffic signal contro l  systems. In addition, the majori ty o f  the 75 sites do  n o t  fully consider ITS in the planning 

' ~ x c e r ~ t  o f  a speech delivered by former Secretary ofTranspor-tar~on Feder ico Pen2 at the Trmspor ta t~on Research Board Annual Meet~ng 
in Wash~ngton. D C on  January 10. 1996 



process. Even when metropolitan and statewide planning bodies include ITS projects in their plans, few have con- 
sidered a concept of operations for their area. Although sites are beginning to  use the National ITS Architecture 
t o  facilitate integration, more technical support is required. 

The metropolitan ITS program has been actively trachng deployment and integration of ITS infrastructure In the 
75 metropolitan areas. As a result, the sites have been classified as areas of low, medium, and high levels of inte- 
grated deployment: 

Low-level deployment areas are characterized by limited deployment andlor limited integracion.This may be 
caused by a lack of awareness of ITS and the potential benefits t o  transportation agencies and the public. 

Medium-level deployment areas have an awareness of ITS and have deployed advanced technologies. However, 
individual systems have been bought and installed in a piecemeal fashion with little integration. 

High-level deployment areas are regions where a large number of varied ITS deployment activ~ties are under- 
way with significant integration.These areas tend t o  be the early adopters in the ITS field.They understand 
the benefits of ITS, have gained valuable experience in ITS design and procurement issues, and currently oper- 
ate advanced transportation systems. 

A t  present, 39 sites have low levels of integrated deployment. 25 have medium levels, and I I have high levels.To 
advance integration of ITS. U.S. D O T  has sponsored the development of "Early Deployment Plans" that identify 
current o r  future ITS projects in an area. Most of the 75 areas have initiated plans and many are complete, provid- 
ing U.S. D O T  with a foundation for helping areas integrate their ITS applications. 

A t  the same time, research and development is being conducted in traffic management and transit management 
technologies t o  set the stage for the next generation of metropolitan ITS technologies.This research has resulted 
in significant advancements for ITS planning and operations. 

Where W e  Are Going 

To meet the Secretary's Operation Timesaver goal, all 75 sites must have either a medium o r  high level of integra- 
tion by 2006. As shown on Figure Ill- I ,  U.S. D O T  expects that 64 metropolitan areas will meet this goal by FY 2003. 

This total will include 39 sites at a high level and 25 sites at a medium level of integrated deployment.The I I sltes 
that remain in the low-level category will be the focus of support from 2003 t o  2006. Figure 111-2 shows the pro- 
jected breal<down of high, medium, and low levels of integrated deployment for the 75 metropolitan areas over time. 

Number of 
Metropolitan 60 

Areas 

U S DOT expects 64 
metropolttan areas t o  
deploy ~ntegrated ITS 
systems by 2003 
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Figure 111- 1 :  Metropolitan Deployment Goal 
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Integration will be facilitated through use of the National ITS Architecture and related standards. As part of this 
process, regional stakeholder bases will be broadened to  include nontraditional stakeholder groups, such as emer- 
gency management personnel and the travel and tout-lsni ~ndustry. U.S. D O T  also expects t o  see metropolltan 
areas begin t o  routinely consider ITS as pal-t of the i rans~or ta t ion  planning process. US. DOT will encourage 
regions to  start linking t h e ~ r  metropolitan ITS development act~vitles and architectures wlth statewide and region- 
al plans and architectures. UnderTEA-2 I ,  U S. D O T  also will work t o  define the next generation of ITS for traffic 
management. as well as advanced transit apphcat~ons for rr-aveler- information. fleet management, and electronic 
payment In order t o  improve customer service and reduce system capital and operating costs 

1997 1998 1999 2000 2001 2002 2003 2003 2005 

Year 

Figure 111-2: Projected Levels of  Metropol i tan Integrated Deployment 
by Low, Medium, and High Sites from 1997 t o  2005 

How We Get There 

The metropolitan program is a mature part of the National ITS Program. As such, all eight ITS program strategies 
are being used t o  meet the goal of integrated deployment in the 75 metropolitan areas. 

Conducting Research 

The metropclitan research program is focused on long-term and applied research for the next generation of 
traffic and transit management technologies. Examples include adaptive control systems that change signal timing 
in response t o  monitored traffic conditions, dynamic control systems that use historical data t o  predict traffic 
conditions and appropriate signaling, and travel model~ng and analysis tools that help plan ITS enhancements t o  
the transportation system. Human factors also are considered as part of traffic management research.Transit 
management includes research into areas such as fleet management systems, electronic fare payments, and traveler 
information for transit operations. 
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Traffic management research. The long-term traffic management research goal is t o  develop dynamic contro l  
systems by the year 20 10 that predict traffic conditions in real time.These systems wi l l  help estimate and predict 
the status o f  a traffic ne twork  so that decision makers can make appropriate, proactive traffic management and 
traffic information choices that improve transportat ion operations in their  area. Dynamic contro l  systems wi l l  be 
an improvement over the currently available adaptive contro l  systems, as dynamic systems aim t o  anticipate prob- 
lems before they occur, rather than reacting t o  situations once they have become problems. Currently, research is 
underway t o  develop dynamic traffic assignment algorithms that wi l l  provide for  bet ter  estimation and prediction 
o f  traffic over extensive street and freeway networks.These algorithms wi l l  serve as the basis for  future dynamic 
contro l  systems. 

Adaptive contro l  systems provide an inter im solut ion.While dynamic systems are being developed, adaptive sys- 
tems are being used t o  adjust signal timing in real t ime t o  accommodate traffic patterns. Adaptive contro l  systems 
wi l l  continue t o  evolve in sophistication t o  serve the public until the full suite o f  dynamic contro l  systems is ready. 
Previous computer simulation and limited-scale field trials in four  cities demonstrated the ability o f  adaptive con- 
t r o l  systems t o  improve traffic f low in a variety o f  geographic situations and congestion levels. N e w  functions wi l l  
be added that provide pr ior i ty  for  transit vehicles, connections t o  legacy systems, enhanced capacity, and automat- 
ic "switching" between contro l  strategies. 

To meet  the needs o f  mid-sized and smaller areas where there may n o t  be a need for  frequent changes t o  signal 
timings, a "lite" version o f  adaptive contro l  algorithms is being considered for  development under the rural ITS 
program area. Such a version would be compatible w i th  both legacy systems (such as closed-loop and small t o  
mid-sized centralized systems) and ITS regional architectures.These "lite" applications are expected t o  be ready 
fo r  use in 2003. 

In the analysis arena, delivery o f  new modeling and analysis tools, such as the ITS Deployment Analysis System, 
provide prototype traffic analysis and planning tools that help metropol i tan planning organizations when address- 
ing ITS solutions in their  long-range Transportation Plans. ITS Deployment Analysis System 2.0 was made available 
fo r  use in  1999.While this software t o o l  helps planners address the impacts o f  ITS, a m o r e  sophisticated model - 
theTransportat ion Analysis and Simulation System (TRANSIMS) - is recognized as the new generation o f  model- 
ing for  ITS transportat ion planning.TRANSIMS wil l  ultimately be sensitive t o  operational factors.The model is 
under development, and will be available fo r  initial use in 2002. Enhancements and improvements wi l l  continue t o  
be made t o  the U.S. D O T  family o f  traffic simulation models, such as the corr idor  simulation (CORSIM) and the 
Traffic Software Integrated Systems (TSIS).These models are used t o  validate designs and operational strategies, 
including algorithms used fo r  adaptive and dynamic contro l  systems. 

The metropol i tan program also focuses on  human factors t o  support design and day-to-day operations o f  traffic 
management centers. Research in the field and w i th  the human factors traffic management center simulator p ro -  
vides guidelines t o  enhance center design and management practices. Information is disseminated t o  stakeholders 
through products, such as the computer-aided design support system, and outreach efforts, including traffic man- 
agement center workshops. Additional human factors research in to driver response t o  new technologies and 
traveler information provides a reality check on  the effectiveness o f  traffic contro l  strategies. 

Transit management research. Under TEA-21, transit R&D wil l  move f rom examining and developing ITS 
within individual systems and transit modes t o  investigating integrated transit systems across agencies, modes 
(bus, rail, fer ry  boats, paratransit, highway), and regions.The "FTA Five-Year Research and Technology Plan" was 
developed w i th  input f rom industry consultation, workshops, and the advanced public transportat ion systems 
stakeholders forum, and has helped shape metropol i tan transit ITS R&D efforts. Research and operational tests 
are being carried o u t  in a number o f  areas including impact analysis, fleet management, electronic fare payments, 
and traveler information.The potential o f  ITS within rail transit, bus rapid transit, and welfare-to-work is also 
shaping crosscutting initiatives such as the metropol i tan transit ITS research program. 

FTA's transit ITS vision is "integrated transportat ion technology producing high quality mobility in to the 2 1 st 
century." FTA's fleet operations program area is a Ikey element in meeting this vision.The objectives o f  this pro-  
gram area include improving door- to-door  travel times o f  transit patrons, reducing transit dwell times through the 
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use o f  advanced technologies, promot ing intermodal projects that improve connectivity through ITS, and imple- 
menting 15 integrated systems. 

Transit agencies have a critical need for  methods t o  assess the impacts and costs o f  ITS. In response, the "ITS 
Transit Benefits Matr ix" is being developed.This document describes the benefits and costs o f  transit ITS in lan- 
guage and categories that transit professionals can understand, and is closely coordinated w i th  efforts t o  evaluate 
the ITS program. In the longer term, transit ITS operational tests wi l l  continue t o  be evaluated and their results 
documented. 

Fleet management systems developed over the next  5 years wi l l  seek t o  improve integration w i th  subsystems as 
well as w i th  multiple operator  systems, and between translt and other  modes. Industry consultation identified the  
need fo r  development o f  the next  generation o f  on-demand response algorithms t o  incorporate advances in com- 
puter  and information technologies. Consultation also pointed t o  the need for  exper t  systems t o  assist trans- 
por tat ion center route supervisors and dispatchers in the timely analysis and response t o  automatic vehicle loca- 
t i on  and other  real t ime system data. Consequently, the program includes research and operational tests on  these 
t w o  topics. 

Electronic fare payment systems provide bo th  operational benefits (by reducing dwell times) and system costs and 
benefits t o  the user in a simplified and seamless system.Through activities in this area, U.S. D O T  continues t o  
p romote  the vision o f  a single cashless payment system that may be used for  any mode o f  transportat ion and, ulti- 
mately, for  o ther  applications as well. US.  D O T  research includes the development o f  multi-use smart card specifi- 
cations and the provision and evaluation o f  a multi-use smart card field operational test. Results o f  this w o r k  are 
also impor tant  t o  integrated service provision, bus rapid transit, and support programs such as access-to-jobs. 

In accordance w i th  developing integrated systems, traveler information efforts wi l l  aim at bridging the gaps across 
mult i -operator systems and between transit and other  modes t o  provide real t ime information t o  transit passen- 
gers while addressing the Americans w i th  Disabilities Act .  As new technologies make feasible the concepts o f  per- 
sonalized transit and traveler information, the potential for  their  use also wi l l  be examined.These systems have 
the potential t o  reduce passenger wait  times, improve security, and increase customer satisfaction.Technical issues 
such as radio spectrum allocation and the potential for  wireless technologies are additional research questions 
being addressed. 

O t h e r  crosscutting initiatives are shaping the transit ITS R&D efforts, including the bus rapid transit program, rail 
ITS, and welfare-to-work initiatives.Transit ITS is a key component o f  the bus rapid transit program and its ability 
t o  eliminate the causes o f  delays and service unreliability fo r  bus transit service on  streets. Its components 
include electronic fare payment systems, signal pr ior i ty  treatments, automatic dispatching and automatic vehicle 
location systems, and en-route passenger information. Rail transit is an impor tant  transit mode that historically 
has incorporated advanced technologies in its operations. However, transit ITS has focused litt le attention o n  h o w  
i t  can learn f r o m  rail efforts, o r  on  h o w  rail can benefit f rom system integration and ITS information.The ITS rail 
initiative focuses o n  this transfer o f  ideas in order  t o  develop truly integrated systems. Likewise, the welfare-to- 
w o r k  access-to-jobs initiative is a multi-mill ion-dollar Federal effort .The transit ITS program is leveraging funds 
w i th  the access-to-jobs program in o rder  t o  use ITS t o  provide one-stop shopping fo r  jobs and transportation, 
tailored services, and assistance in administration and accounting. 

Analysis methods and tools are also being developed, including transit simulations integrating ITS in to transit 
operations analysis (including special services such as bus rapid transit), incorporating transit ITS in to the ITS 
Deployment Analysis System fo r  use in planning ITS deployments, and adding ITS impacts t o  the Transit Capacity 
and Quality o f  Service Handbook.The goal is t o  provide the ability t o  assess the operations, impacts, and costs o f  
integrated transit systems in the next  5 years. 

PROGRAM AREA FIVE-YEAR PLANS 



Milestones fo r  Conduct ing Research 

1999 Issue ITS Deployment Analysis Systemversion 2.0. 

Identify electronic smart card specifications. 

2000 IssueTraffic Software Integrated SystetilsVersion 5.0. 
Complete three prototypes for adaprive rontrol systems software. 
Complete Phase I of Fleet Managen1ei.t Expert System. 
Publish Americans with Disabilities Act guidelines and research. 

Issue w~reless technical transit gl~tdelines 

200 l Complete Coniputer-Aided Deslgn Supporr System 
Develop demand I-esponsive transit algorithm 

Develop regional electromc fare payment systern riiodcl. 

2002-2003 Cornplete development and restirig of dyi-iani: rt-3ffic assigrlment algorithms 
I 5 >terns. Deploy TRANSIMS and adaptive corltro, ye 

Develop and t e s t  dynanilc control systems. 

Accelerating the Development of Standards 

Many standards apply t o  a met ropo l~ tan  context; t w o  at-e o f  particular ~mpot-tance -- the National Transportation 
Communications for  ITS Protocol (NTCIP) and theTransit Communicat ior ,~ Interface Profiles (TCIP). N T C l P  is a 
set o f  standards that allow traffic rnan7gcment and operations personnel t o  control ,  manage, and mon i to r  virtually 
all the devices used on  the roadway. Some examples are m f f i c  signrils. vat-iablc n issage signs, video cameras, loop 
detectors, and ramp meters. N T C l P  standards also address communicatioris between operations centers and field 
equipment.The standards allow electronic equipment f rom different manufact~~re!-s t o  operate wi th  each other, 
thereby reducing the risks associated w i th  relying on  PI-opt-ietary equipment vendors and customized one-of-a- 
ltind software, N T C l P  srandards also make i t  easlet- for agencies co share informatton a r d  t o  control  roadside 
devices across jurisdictions.To support the N T C l P  standards. U.S. DOT is supporting a course t o  educate stake- 
holders o n  tkte use o f  NTCIP, providing technical guidance 2nd assistance, and enco~iraging the use of N T C l P  it1 
ITS procurements using Federal aid. 

For transit. ITS standards efforts can be organized in to five separate areas: 

C o n t i n u a t i o n  o f T C l P  d e v e l o p m e n t .  TClP provides the interfaces arnong transit applications that allow 
data t o  be shared among transit agencies and other  operating entities, such as emergency response services 
and regional traffic management centers.TCIP development and testlng is ongoing In seven areas - fate 
collection, incident management, onboardlcontrol  center, passenger information, scheduling and run-cutting, 
spatial representation, and traffic management.b A course fo r  stakeholders on  the use o f  TCIP is currently 
under development. Iri the future,TCIP standards will be Integrated wi th  the N T C l P  efforts for  transportation 
management centers. Creating software fo r  their  implementation, and testing the standards through theTClP  
dialog wi l l  be continued activities.TCIP elements n o t  yet completed, such as the r a ~ l  vehicle data objects, also 
wi l l  be undertaken. 

I n t e r n a t i o n a l  s tandards .  I t  is critical t o  the competitiveness o f  the U.S. transit industry that international 
standards also be addressed. Consequently. Internat~onal Standards Organizat~on efforts - such as the ITS 
Technical Commit tee 204 Work ing  Group 8 - will continue t o  be supported. 

R e g i o n a l  t r a n s p o r t a t i o n  p a y m e n t  s y s t e m  gu ide l ines  a n d  speci f icat ions.  Based o n  the fare payment 
guidelines and specifications that have been created, the transit industry will lead the ef for t  t o  develop transit 
payment guidelines for  a regional payment infrastructure, encompassing transit, highway, paratransit, parking. 
and key local payment system partners. 

"or more ~nformac~on on the seven areas of TCIP development and t e s t n g  v is i t  the  TClP web site ar  www tap org 
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Communications standards. Conlmunications standards for  rail control .  data registry. DSRC, and geo- 
graphical information systems wi l l  be developed. 

Coordination with the Transit Standards Consortium. The Transit Standards Consor t ium grew o u t  o f  
the TC lP  development effort. Its goal is t o  take an overall look at the standards needs o f  the transit industry. 
As o ther  efforts that use transit ITS as key componenrs come t o  fruition, such ;is bus rapid transit, mixed rail 
corr idor  operations, and the Intell igentvehicle Initiatike, their  specifications and standards wi l l  be addressed 
by the Transit Standards Consort ium. 

NTCIP and TCIP standards are n o t  designed t o  replace existing interfaces, but  t o  extend them. U.S. D O T  wil l  p ro -  
duce a series o f  technical assistance documents, and will pi.ovide policy support t o  assist sites migrating f rom lega- 
cy systems t o  new systems that incorporate new ITS stantlrirds. Ocher standards activities, such as testing, techni- 
cal assistance, and development, are described in greater detail !n the sectton devoted t o  ITS standards in Chapter IV. 

I Milestones for Accelerating the Development of Standards 

1999 Initiate delivery of tt-aiiiing o~ approvcxd NTClP standards. 

Complete testing and technical guidaimce for approved NTCIP ITS standards and 
encourage use ori applicable ITS procllrernents using Federal aid fijnding. 

Cotnplete TClP developmerit 2nd inlr1;itc. testing. 

2000 Develop TClP tralning course and intri;ire delivery. 

Facilitare spec~fication of appt-oved NTCIP ITS standards in a1 applicable ITS 
pl-ocuren~en~s using Fcdel-al aid. 

200 1-2003 Deliver NTCIP and TClP tralrilng cou~ ses. 

Provide technical gu~d.~nce ,\I-id oiitre;ich materials. 

Building Professional Capacity 

The Professional Capacity Building program jLiPPOl.tS the meti-opolitan ITS program through the delivery o f  train- 
ing on  all aspects o f  ITS deployment t o  the widest possiblc audience. COUI-ses have beer delivered 250 times over 
the last 2 years, reaching almost 7,000 people.Thc catalog of "U.S. DOT's Professional Capacity Building Program 
Courses and Seminars" describes the many seminars, courses, and worl<shops currently available on  topics related 
t o  metropol i tan ITS deployment, such 3s ITS awareness. ITS and planning. ITS and tl-ansit. the National ITS 
Architecture, consistency w i th  the National ITS Architecture and standards, procurement, telecommunications, 
publiclprivate partnerships, and ITS deployment . lo  date, 15 mett-opolitan-oriented courses are available. Four new 
courses will be available f rom 1999 t o  2000 - "Turbo Architecture," the CORSIM tl-affic simulation model, ITS 

software acquisition, and lessons learned in ITS procurerncnt 

Under  TEA-2 I ,  a inajot- focus wi l l  be t o  deliver c o ~ l  ses or? the Nanonal ITS At chitectul-e F H W A  resource centers 
and dtvision offices and FTA reg~onal offices ~ ~ 1 1 1  be t x g e t - d  as pr ior i ty  audierices ah they will have responsibiiity 
for  providing technical assistance t o  state and local agenctc>s on  thts topic Al l  metropol i tan courses w ~ l l  be updat- 
ed over t ime as appropriate, and new cout-scs will ue developed based on  a needs assessment study completed in 
1998 Fot example, transit agency personnel have been under irepi esented In past ITS tl aining efforts In par t  due 
t o  the lack o f  transit-oriented courses The r -ansit comtnciiiity has identified t t  airing needs in the areas o f  the 
National ITS Architecture, standards teleconimur~icatioris, 3nd data management, in response, courses are being 
developed. 

In FY 2001 and 2002, course delivevy wi l l  transttion f rom the Professional Capacity Building program t o  the 
National Highway Institute and National Trans~t  Institute. In addition, educational linkages among urban, rural, and 
commercial vehicle programs wi l l  be established t o  level-age resources t o  the greatest extent possible. 
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Milestones for Building Professional Capacity 

1999-2000 Educate stakeholders in use of the National ITSArchitecture as a tool for integration. 
Update metropolitan-oriented courses; include transit information as appropriate. 
Release four new metropolitan-onented courses. 
Develop new courses based on  results of 1998 needs assessment. 

200 1-2002 Transfer course delivery to  the National Highway lnstitute and National Transit Institute. 

Creating Funding lncentives 

TEA-2 I funding incentives wi l l  be used t o  support both the planning for  and deployment o f  integrated ITS in 
metropol i tan areas. Discretionary incentive awards wi l l  be given t o  public-sector applicants t o  support technical 
integration and jurisdictional coordination o f  ITS infrastructure. Funding wi l l  be allocated based on  programmatic 
goals and TEA-2 I criteria.The money wi l l  apply t o  bo th  highway and transit projects in metropol i tan areas. In 
cases where discretionary money is directed by Congress, U S .  D O T  wil l  w o r k  w i th  Congress and the funding 
recipients t o  ensure that both the spirit and intent o f  TEA-2 I are followed. 

Milestones for Creating Funding lncentives 

Integration program funding will be allocated per programmatic goals and TEA-2 I as follows: 

I (Dollars in millions) 

year 1998 1999 2000 2001 2002 2003 Total ~ 
1 ITS lntegrat~on Funds $74 1 $75 1 $80 1 $83 1 $85 $851 $482 
I requl i  es a minimum o f  I 0  percent spent on I ural n t e g l  ? t ~ o ~ >  

Providing Guidance and Technical Assistance 

Transportation stakeholders need bo th  technical and planning information t o  effectively deploy ITS. Federal field 
staff serves as the pr imary contacts for  these stakeholders. Federal field staff requires adequate training t o  serve 
the i r  customers, and transportat ion stakeholders need specific technical materials t o  support their  deployment 
efforts. Information resources are needed o n  issues such as procurement, operations and management, and cost 
analysis. A variety o f  mechanisms wi l l  be used for  delivering information resources, Including the Professional 
Capacity Building program, the Peer-to-Peer Ne twork ,  direct technical assistance by Federal field staff, deployment 
tracking inventory reports, the Internet (including U.S. DOT's Electronic Document  Library), and professional 
transportation organizations such as the Institute o f  Transportation Engineers, the Association o f  Metropol i tan 
Planning Organizations, the American Public Transportation Association, and the Amer~can  Association o f  State 
Highway and Transportation Officials. 

Federal field staff. U.S. DOT's goal is t o  transfer leadership t o  Federal field staff in  order  fo r  them t o  imple- 
ment  US.  D O T  policies. For example, field leadership will be crucial t o  implementing Ikey policy initiatives, such as 
consistency w i th  the National ITS Architecture and standards. F H W A  division staff wil l be p rov~ded  w i th  the assis- 
tance they need t o  w o r k  w i th  local stakeholders on  incorporating ITS projects in to local and state transportation 
plans, and integrating ITS projects t o  enhance the local transportation system. F H W A  resource centers will provide 
technical assistance t o  F H W A  division offices by promot ing technology deployment and best practices. developing 
and providing training, and assisting in intermodal and interagency coordination. 
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Since FTA does n o t  have field staff in every state, transit-specific ITS guidance and assistance must come f rom 
other  sources. For example, transit agencies will benefit f rom F H W A  field assistance in conducting the planning 
process, since they are an integral par t  o f  metropol i tan planning organizations.They wi l l  also benefit f r o m  F H W A  
resource center staff assistance. However. the majori ty o f  support t o  transit agencies comes f rom professional 
and industry associations - such as the American Public Transportation Association and the Institute o f  
Transportation Engineers - that serve as key delivery mechanisms t o  stal<eholders. In addition, the FTA outreach 
program includes awareness and industry consultation efforts such as scanning tours, the mobile showcase, and 
the advanced public transportat ion systems stakeholder forum.These forums meet a critical need t o  le t  the 
industry see and interact w i th  actual technologies, and also t o  provide direct interaction w i th  FTA staff. FTA wi l l  
also use the Transit Standards Consor t ium and the Communi ty  Transportation Association o f  America t o  deliver 
outreach o n  ITS.Technica1 assistance through the Peer-to-Peer N e t w o r k  and consultant support wil l continue t o  
be coordinated through FTA headquarters. Guidance and  research dissemination also are key ingredients in p ro -  
viding information t o  transit agency staff that may n o t  be able t o  go t o  training courses o r  conferences. 

Federal field staff wil l continue t o  w o r k  w i th  metropol i tan areas t o  develop "ITS service plans" that assess local 
technical assistance needs. Each plan will describe the current state o f  ITS deployment in an area, identify the next  
steps for  deployment, and determine applicable information resources and the most  effective delivery methods. 
The final product  wi l l  be a technical assistance strategy that links existing info[-mation resources and delivery 
mechanisms t o  address the area's unique needs. Since ITS service plans are 01-iented toward local agencies, the key 
t o  success wi l l  be creating a sustainable structure for  meaningful input and exchange among Federal field staff and 
stakeholders. Initial service plans wi l l  be developed for  metropol i tan areas. O v e r  time, set-vice plans wi l l  be devel- 
oped for  areas w i th  a rural o r  statewide focus. Specific target levels are included in the following milestone box. 

Transportation stakeholders. For areas where Integrated deployment IS at a low-level, the key t o  advancing 
integrated deployment w ~ l l  be t o  deliver the I-ight information t o  the right people Since a I-espectable body o f  Ilt- 
erature is available t o  support the needs o f  these areas, the focus will n o t  be so much on  developing new materials, 
as it wi l l  be on  targeting materials t o  the appropl-late audiences However, some existing information resources 
may need ta i lo r~ng  t o  dlrectly address pert inent issues in these melt-opolltan areas 

Maintaining a f low o f  information t o  areas w i th  a low-level o f  integrated deployment is critical. Several key com- 
munication channels have already been established that serve as pipelines for info!-mation.These include the 
National Associations Worl<ing Group, the ITS Cooperative Deployment Networ l< (an Inrernet-based t o o l  that 
autonlatically distributes ITS information t o  subscribers via e-mail), and Public Technologies. Inc. (a nonprof i t  orga- 
nization that develops and disseminates information o n  ITS geared t o  high-level local decision makers). 

The needs o f  medium-level metropol i tan areas are di f ferer~t in that they have an awareness o f  ITS and some 
deployment, bu t  they need t o  go fur ther  in integrating their- systems. Areas w i th  a medium level o f  integrated 
deployment require more  technical information on  a just-111-time basis, including specific assistance o n  installation, 
operations, and evaluation.The Ikeys t o  supporting these areas will be t o  develop resources that meet their  needs 
and t o  deliver the information in a timely manner. 

Technical assistance wi l l  continue t o  be critical t o  medium-level sites as they begin t o  integrate ITS. Basic materials 
on  mos t  technical topics exist and are available, b u t  as ITS evolves, support material rnust evolve as well.Thus, 
technical assistance t o  these areas involves a continuous process o f  identifying usel. needs and supplying the 
information t o  meet those needs. Key areas of future support include analytical data ana models for  planning, 
procurement and contract management, systems engineevng, standards. operations 2nd management, architecture. 
and benefit and cost analysis. Mater~als wi l l  be delivered through a variety o f  channels, inciudlng training courses. 
technical documentat ion o f  case studies and lessons learned, the Peer-to-Peel- N e t w o r k ,  and through o ther  
organizations such as associations and univel.sities. 

U.S. D O T  wil l  encourage areas in the high-level category t o  push the boundaries in ITS. Future initiatives include 
expanding t o  a broader range o f  stakeholders, initiating standards testing and implementation, research testing, 
and sharing operations and contro l  across jui-lsdictional boundaries. High-level deployment areas will focus o n  
issues o f  changing technologies, integration, and evrlluation of system effectiveness. In addition, their  experience 
will be used t o  define the research 2nd development agenida for  the future. 
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US.  DOT will learn f rom these high-level areas and share that information with both medium- and low-level deploy- 

ment sites.The experiences o f  high-level areas provide the subject matter for lessons learned, case studies and peer 

exchange that wi l l  assist all sites in advancing ITS.Thus, the experiences o f  sites w i th  a high level of integrated 

deployment will be incorporated into the information resources made available t o  implementers in other locations. 

Milestones fo r  Providing Guidance and Technical Assistance 

1999 Work with top 78 metropol~tan areas LO develop and ~mplement 35 ITS serwce plans. 

lssue funding incentives policy to Federal field staff. 

Deliver software training course. 

Prov~de guidance materials on procurement, and welfare-to-work best practices. 

lssue concept of operations implementation gu~de and plann~ng benefitlcost ads. 

2000 Continue with top 78 metropolitan areas and expand to statewide areas to develop 
and implement 62 ITS service plans. 

Deliver systems engineering matel-lais. 

200 1 Continue with top 78 metropol~tari areas and stacewide areas, and expand beyond top 
78 metropolitarl areas to  develop and implement 70 ITS service plans. 

Train field staff in architecture conformity policy. 

Provide case studieslgu~dance documents. 

2002 Continue w ~ t h  top 78 metropolitarl areas and statewide areas, and expand beyond top 
78 metropolitan areas to  develop and implement 80 ITS service plans. 

Deliver operations and management materials. 

Begin ta~loring materials and assistance to  medium-sized areas. 

Provide information on shared operations and control. 

2003 Continue with top 78 metropolltan areas and statewide areas, and expand beyond top 
78 metropolitan areas to develop and implement 90 ITS service plans. 

Ensuring Consistency with the National ITS Architecture and Standards 

The National ITS Architecture can help areas integrate new ITS components w ~ t h  existing deployments. By using 

the National ITS Architecture as a framework for  deployment, areas can n:cet local needs w h ~ l e  I-educlng develop- 

ment  costs and risks, facilitating future expansion capability, and fostering interoperability. For these I-easons.TEA-2 I 

requires metropol i tan ITS projects funded through the Highway Trust Fund, including the Mass Transit Account, t o  

conform t o  the National ITS Architecture and standards. 

Inter im guidance on  this issue was distributed in early FY 1999 to FHWA and FTA field offices.This guidance 

enccurages identification o f  major ITS projects and assessment o f  integration opport i~nit ies.The guidance also sug- 

gests planning for  ITS implementation through development o f  a local architecture o r  regional integration strategy. 

A Not i ce  o f  Proposed Rulemaking is under development and wi l l  be published in the Federal Register fo r  public 

comment. I t  wil l outline the proposed final policy t o  implement the TEA-2 I conformance requirements. Final policy 

through formal rulemakng is expected in 2001. 

Milestones fo r  Ensuring Consistency w i t h  t h e  Nat ional  I T S  Archi tecture & Standards 

1999 Issue inteum gu~dance on conformity w ~ t h  the National ITS Arc1iitectu1-e and standards. 

Initiate final policy. 

2000 Issue Notice of Proposed Rulernalang. 

200 l Adopt final policy on consistency with the Nat~onal ITS Archtecture and standards. 

200 1-2003 Implement consistency policy. 
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Evaluating the Program 

Program evaluations are being used t o  track deployment and the associated level o f  integration in the 75 met ro -  
politan areas.These evaluations help meet programmatic goals and demonstrate the benefits and effectiveness o f  
rnetropolitan ITS applications.The first round o f  surveys was conducted in 1997; a second round was conducted 
in 1999 t o  document changes. Additional surveys wtll be conducted on  an annual basis under TEA-2 I t o  measure 
progress toward the Operat ion TimeSaver goal. 

To measure a metropol i tan area's level o f  deployment (its "output"), a baseline was created as a starting point  and 
surveys were distributed t o  county, city, and state Depatmients ofTransportat ion ( D O T S )  in 1997.The program 
assessment team is n o w  working w i th  Federal, state, and local partners in metropolttan areas t o  develop local 
deployment goals.The 1999 survey results were compared against the 1997 baseline data t o  preliminarily charac- 
terize high, medium, o r  l o w  levels o f  integrated deployment at each site. Results o f  the 1997 survey are available 
in a final report."Tracl<ing the Deployment o f  Integrated Metropol i tan Intelligent Transpol-tatlon Infrastructure in 
the U.S.A.: FY 1997 Results" (Electronic Document  Library - #5883) and on  the ITS jo in t  Program Office web 
site at www.its.dot.gov. These survey r.esults show that deployment in many o f  the metropol i tan areas does n o t  
reflect a coordinated regional focus 

W i t h  the 1999 deployment surveys. realistic deployment goals (what "should" be deployed) wi l l  be established 
w i th  regional partners withln the spirit o f  the Operat ion TimeSaver goal.This ~n fo rmat ion  wi l l  be used t o  predlct 
what changes may result due t o  ITS projects that have been approved and funded, o r  planned t o  be funded as 
par t  o f  the metropol i tan arid statewide Transportation Improvement programs.This wi l l  be compared w i th  esti- 
mates o f  what  would need t o  be accomplished t o  reach t i le Operat ion Timesaver goal (what  "could" be 
deployed). Updates o f  progress agarnst bo th  what "could" and "should" be deployed will continue through 2005. 

Dozens o f  metropol l tan ITS field operational tests have been cornpleted and their I esults entered Into the ITS 
cost and beneftt data bases The few remaining tests will be cornpleted by FY 2000, results will be entered in to the 
ITS cost and benefit data bases once avallable 

Another  source o f  information about the impacts o f  metropolttan ITS technologies will be the results o f  the 
Metropol l tan Model Deployment Initiative evaluation: a final repor t  is due t o  be published in 2000. In addition. 
most  met1 opolitan ITS deployments receiving Federal ITS funding will be required t o  conduct a small-scale self- 
evaluation and a few metropol i tan ITS deployment projecrs wtll be selected for a more  comprehensive national 
evaluation. 

lnformatlon on  program output  asststs U.S. D O T  In ref ini t~g its efforts t o  help metropol i tan areas meet local and 
national goals. Information on  program outcomes shows interested areas the benefits o f  integrated ITS technolo- 
gies in metropol i tan settings around the nation. 

Milestones for Evaluating the Program 

1999-2003 Conduct annual tracking surveys 
Assemble data and report find~ngs 

Conduct self-evaluations and national evaluations of rnetropolitan ITS deployments 
2000 Complete Metropol~tan Model Deployment lnttiatlve evaluation report 

Enter results of remalnlng mecropolit,~n field operational tests into cosr and beneflt 
data bases 
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Showcasing Benefits 

Under ISTEA, U.S. D O T  financed model deployment sites in four metropolitan areas around the country t o  provide 
real-life examples o f  ITS potential and t o  demonstrate the benefits f rom integration.The four  sites - Phoenix, 
Seattle, San Antonio, and the N e w  York lNew JerseyIConnecticut metropol i tan area - will continue t o  showcase 
the benefits o f  metropolitan ITS technologies under TEA-2 I .These sites have brought together public and private 
sector partners t o  integrate existing infrastructure w i th  new traveler information systems.They have deployed 
and integrated applications for  managing traffic and transit, fo r  integrating emergency services, and for  providing 
real-time transportat ion information t o  travelers. 

In addition t o  these sites, metropol i tan ITS technologies wi l l  be demonstrated t o  the public through traveling 
demonstrations.The Advanced Transportation Management Truck tours the nation t o  showcase advanced tech- 
nologies fo r  managing transportat ion in urban areas.The t ruck  is equipped w i th  traffic, incident, and transit man- 
agement technologies, coordinated and adaptive signal contro l  technologies, and traffic simulation software. 
Demonstrat ions display the role o f  each technology in controll ing congestion and improving mobility and safety. 
These technologies are presented in a mobile classroom that provides interactive hands-on demonstrations. 
Presentations are given t o  state D O T S  and transit agency staff, emergency services personnel, public works officials, 
politicians, and major local and state decision mal<ers.The t ruck will continue t o  operate until the summer o f  2000. 

Lastly, results f rom metropol i tan program evaluation efforts wi l l  be incorporated in to products t o  demonstrate 
the benefits o f  metropol i tan ITS technologies.This includes an evaluation o f  the metropol i tan deployment initia- 
tive that wi l l  be complete in 2000, ongoing self-evaluations, and national evaluations o f  congressionally designated 
ITS deployments. 

I Milestones for Showcasing Benefits I 
1999-2000 Incorporate evaluation information into written materials to  showcase benefits to 

metropolitan stakeholders. 
Demonstrate technologies with the Advanced Transportation Management Truck. 

1999-2003 Use metropolitan model deployment sites to  showcase benefits of metropolitan ITS 
and the benefits of integrat~on. 

2. RURAL AND STATEWIDE I T S  INFRASTRUCTURE 

Rural America comprises a small and dispersed por t ion  o f  o u r  nation's population, bu t  requires significantly 
greater travel distances t o  satisfy basic day-to-day needs. In addition t o  long distances, rural  travel involves l o w  
traffic volumes, relatively rare congestion, visitors unfamiliar w i th  their  surroundings, and rugged terrain in remote 
areas. Furthermore, the rural community is quite diverse, involving interurbanlinterstate travel, small communities, 
rural counties, two-lane rural roads, and statewide and regional systems. 

For those dependent upon others and o n  public transportation for  travel, available and reliable transportation in 
rural areas is even m o r e  critical than in urban areas. A n  estimated 90 mill ion rural residents live in the Uni ted 
States, o f  which an estimated 30 mill ion are elderly, work ing poor, o r  people w i th  disabilities. Over  1,200 rural 
transit organizations currently provide travel opportunities t o  this group o f  people, using a variety o f  techniques 
and technologies. 

The rural ITS program is aimed at meeting the needs o f  this diverse set o f  users and operators through flexible 
options. Rural ITS infrastructure can improve the quality o f  life fo r  rural residents and travelers by facilitating 
safer, m o r e  secure, m o r e  accessible, and more  efficient movement o f  people and goods in rural America.The chal- 
lenges t o  developing these services include the wide variety o f  conditions found in rural travel, the many different 
types o f  travelers in rural o r  statewide settings, and the costs o f  maintaining the rural transportation system. 

NATIONAL ITS PROGRAM PLAN FIVE-YEAR HORIZON 



Where W e  Are 

In 1995, a strategic plan was developed that defined seven critical program areas fo r  the rural ITS program. Since 
then, the rural program has evolved t o  be structured in terms o f  development tracks as a way t o  organize 
research, development, and testing activities. US.  D O T  expects t o  refine these concepts until rural ITS infrastruc- 
ture is m o r e  fully defined, is m o r e  widely deployed, and can ultimately be tracked.The technical development 
tracks cover the diversity o f  the rural transportat ion system, and the breadth o f  the rural ITS program.They are: 

Surface Transportation Weather  and W i n t e r  Mobility; 

Emergency Services; 

StatewideiRegional Traveler Information Infrastructure; 

Rural Crash Prevention: 

Rural Transit Mobility; 

Rural Traffic Management; and 

Highway Operat ions and Maintenance. 

To date, operational tests have been conducted for  emergency services, statewidelregional traveler information 
infrastructure, rural transit mobility, and surface transportat ion weather and winter  mobi l i ty applications. Several 
m o r e  rounds o f  tests wi l l  fol low under TEA-2 I .  

U.S. D O T  also has been active in providing information and technical support t o  stakeholders interested in  
deploying rural ITS. For  example, the publication "Simple Solutions" describes proven and effective "low-tech" 
solutions that have worked  in rural communities throughout the Uni ted States.These real-world solutions assist 
rural transportat ion professionals by introducing them t o  ITS and helping them apply technologies that can w o r k  
in the open and often rugged spaces o f  rural  America. 

Many rural ITS initiatives also have been undertaken by state, county, and regional transportat ion agencies and 
organizations. O n e  critical contr ibut ion derived f rom these efforts is the inclusion o f  nontraditional transportat ion 
stakeholders in rural-related workshops and conferences. Involvement o f  stakeholders such as the travel and 
tourism industry, health and human service agencies, employment agencies, economic development groups, and 
emergency medical services wi l l  be critical as rural decision makers w o r k  t o  find low-cost solutions that improve 
transportat ion operations for  the i r  area. 

Where W e  Are Going 

The rural ITS program is focused o n  encouraging widespread integrated deployment o f  rural ITS technologies 
that assist in reducing fatalities and crashes, and in increasing the accessibility and efficiency o f  transportat ion in 
rural areas. just as in metropol i tan areas, rural  ITS deployments are already occurr ing around the country. 
However, m o r e  w o r k  needs t o  be done t o  understand which rural ITS services are mos t  useful, h o w  best t o  inte- 
grate them, and h o w  t o  consider rural applications in concer t  w i th  nearby metropol i tan deployments. 

To achieve these objectives, US.  D O T  wil l  carry o u t  an aggressive program o f  research and field operational test- 
ing.This research wi l l  furnish a bet ter  understanding o f  ITS technologies in rural settings, and wi l l  provide input 
fo r  the modification o f  the National ITS Architecture. Following modification o f  the Architecture, standards 
requirements fo r  rural applications wi l l  be identif ied.TEA-2 I provides support fo r  rural deployments and U.S. 
D O T  expects that, by 2003, 10 states wi l l  have installed statewide platforms that integrate rural intermodal ITS 
services in the i r  region (as shown o n  Figure 111-3). 
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Figure 111-3: RurallStatewide Deployment Goal 

How We Get There 

U S DOT expects 
5-  I 0  rtates to ~mple-  
men[ a statew~de ITS 
Archtectui e by 2003 

The rl iral program wil l  focus o n  research through operational tests. Howevel; all eight ITS program strategies will 
be used, t o  varying degrees, t o  support the rural prograrn under TEA-:! I .  

Conducting Research 

Research wi l l  be conducted along the lines o f  the seven rural development tracks. U.S. D O T  will focus primarily 
o n  conducting field operational tests (FOTs) for  surface transportation weather and winter  mobility, emergency 
services, and statewidelregional traveler information infrastructure. Each track is described below. 

Surface Transportation Weather and Winter  Mobility applications wi l l  improve the availability o f  
weather information t o  help decision makers improve transportation operations impacted by the weather. 
U S .  D O T  wil l  conduct research focused o n  providing more  detailed weather information t o  travelers and 
winter  maintenance operators.Weather information needs t o  be m o r e  specific than what is currently avail- 
able, and i t  must be filtered, processed, and presented in ways that are m o r e  tailored t o  surface transporta- 
t ion.To meet these needs, US. D O T  wil l  p romote  improved observation, processing, and dissemination o f  
weather information. Observation involves the collection o f  more  accurate data. U.S. D O T  is work ing t o  
identify the appropriate sensor network needed t o  collect the weather data required for  ITS applications. 
Better processing will be achieved through higher-resolution weather models, and other  road weather models 
such as heat balance models. In addition, surface transportation decision makers need weather information 
disseminated in easily understood formats. US.  D O T  plans t o  develop a prototype route-specific, road surface 
and weather information system that wi l l  help identify user requirements for  weather-related applications. 
Specific activities are shown on  Figure 111-4. 
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Figure 111-4: Surface Transportation Weather and Winter Mobility Research Activities 

Emergency services applications help t o  coordinate the I-esponse t o  incidents and other  activities in order  
t o  reduce medical response times in critical m f f i c  acc~dents, thereby savlng lives. Such technology is vital in 
rural areas, where many accidents are n o t  immediately discovered, and people injured m g h t  have t o  wait  
helplessly for  medical aid. Research in t h ~ s  area w ~ l l  focus on  reducing crash n o t i f ~ c a t ~ o n  t ime and providing 
quick and appropriate care.The challenge t o  developing appropriate rural ITS applications is that systems 
must be l o w  cost and suitable for  remote areas and rvgged terrain. 

A variety o f  responding organizations (fitre, po l~ce.  Emergency Management Serwces, o r  EMS, and servlce dis- 
patchers) must better coordinate t o  address the wlde range o f  rural eniergencies f rom isolated incidents t o  
large-scale natural disasters. A n  ~nfot-mat~on-stiai-ing mechanism t o  locate an ir ic~dent 1s a pt-iot-~ty for  emel-- 
gency service providers. ln~t ia l  research will focus o n  the use o f  enhanced cellular 9 1 1  services and automatic 
collision notif ication systems. h e l d  tests o f  automatic collision notif ication systems are demonstrating the 
technical feasibility o f  systems that automatically and inimediately repor t  an accident and its loca t~on  t o  an 
emergency medical service, sign~ficantly reducing the tmne required t o  ~ s s i s t  crash victims. Field operational 
testing was conducted in FY 1999, and focused on  the development o f  a statewide model for wireless EMS. 
Work ing  w i th  the EMS community in Buffalo, N e w  York. U.S. DOT identified the organizational and Institu- 
tional challenges t o  deploying enhanced wireless 9 1 1 and automatic co l l is~on not~f icarion systems, and will 
develop so lut~ons t o  these PI-oblems.This inodel w ~ l l  be tested and modifled as appl-opt-iate t o  apply t o  other  
states, w i th  the goal o f  estabhstiing the inst i tut~onal sti-ilcture t o  deploy integrated emergency services in sev- 
eral states by FY 2003. Specific activities for  this area are indicated on  Figure 111-5. 
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Figure 111-5: Emergency Services Research Activities 

The StatewidelRegional Traveler Information Infrastructure development track focuses o n  the core 
infrastructure and standards needed t o  support data sharing that meets the needs o f  users and operators in 
all rural areas. Statewidelregional traveler information can consist o f  a wide range o f  information, including 
pre-tr ip advisories such as scheduled pickup and drop-off  times, road closures, weather, and special events; 
en-route data such as tour is t  services; and real-time dynamic traffic information. Organizations that provide 
transportat ion services wi l l  share information w i th  each other  (within a state and across state boundaries) 
such as scheduled pick-up and drop-off times, road conditions, roadside services, transit and paratransit services, 
and tourism opportunities.These data must be integrated so travelers are n o t  required t o  access multiple 
sources t o  receive all the information they need.The concept o f  mobility management services incorporates 
a "one-stop shopping" approach t o  public transportation travel.This concept uses ITS technologies by allowing 
a single telephone call t o  be made t o  gather information on  various public travel options and then t o  schedule 
a trip.This wi l l  require n o t  only the involvement o f  state D O T S ,  but  also the tourism industry, national parks, 
private sector traveler information providers, and others. U.S. DOT'S  targets In this area include widespread 
use o f  multi-modal statewidelregional pre-tr ip information (several neighboring states operating traveler 
informationlroad closure systems); integrated, cost effective, regional system deployments; and commercial 
availability o f  en-route t o u r  guideinavigation systems (including en-route updating). Building o n  current opera- 
tional tests and actual deployments o f  rural multi-modal traveler information systems, the program wil l  focus 
on  developing formal requirements for  statewide o r  rural multi-modal traveler in format~on systems, developing 
decision support systems t o  support various users such as tourists o r  transportation system operators, and 
field operational tests o f  statewide and multi-state integrated systems. Specific activities for  this area are indi- 
cated o n  Figure 111-6. 

The Rural Crash Prevention development track focuses o n  the prevention o f  crashes before they occur, 
as well as on  reducing crash severity. Rural areas are recognized for  their unique environmental characteristics 
and rugged terrain.They present additional hazards for  drivers such as defects in road geometrylstructure, 
hazards leading t o  road departure, adverse climatic conditions, and unexpected encounters (rock falls, animals, 
and other  vehicles). By examining the needs o f  rural travelers, crash prevention measures and advanced tech- 
nologies can be implemented t o  assist in crash avoidance, hazard warning, work-zone and highway-rail crossing 
alerts, and dynamic speed zones. Research in this area will target the development and testing o f  variable speed 
limit systems and spot warning systems. Current practices will be reviewed, candidate systems for  further devel- 
opment wi l l  be identified, and prototypes wi l l  be developed and field-tested. 
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Figure 111-6: StatewidelRegional Traveler Information Research Activities 

Rural Transit Mobility will Increase the avallabtl~ty of transportat ion and the access~b~ l~ ty  t o  servlces for  
those w h o  are mob~ l i t y - impa~red  by using tl-ans~t'pat-atransit system management and by re fe r r~ng  m o b ~ l ~ t y -  
impaired people t o  appropriate transportat lon set vices Rural translt m o b ~ l i t y  stakeholders have ~ d e n t ~ f i e d  the 
fo l low~ng needs fo r  rural m o b ~ l i t y  bet ter  u t i l ~ z a t ~ o n  of resources, reduc~ng the ~solat lon o f  users, p r o v ~ d ~ n g  
advisory information, arid lmprovlng the t~mel~ness o f  trips Research In t h ~ s  area i s  focused on  the development 
and testlng o f  systems that allow better cool  d ~ n a t ~ o n  o f  var lous subs~d~zed transportat ion set-vlces, such 
as ~mproved  d~spatch~ng algor~thms and electron~c payment and b ~ l l ~ n g  systems The varlous subsld~zing agencies 
~ n c l u d ~ n g  the U S Depar tment  o f  Health and Human Services and the Depat tment  o f  Labor w ~ l l  be c r ~ t ~ c a l  
partners in the development o f  an Intel agency c o o r d ~ n a t ~ o n  model that will allow m d  encourage the use 
o f  these systems I t  I S  expected that model d~spatchlbrokerage systems will be deployed In FY 2003 

Rural Traffic Management I S  exerc~sed at many levels: in small commuriity traffic s~gnalization fol- localized 
speclal events; fo r  seasonal t ra f f~c peaks In I-ect-eational areas and parks ( for  example, over- alternative ~routes 
when one IS blocked); and ovei- I-eg~onal rietwot-ks in cases of severe weather 01- o ther  disasters.These cases 
are all significantly different f rom dally urban traffic congestion. In rural areas, tt-aff~c management can be 
viewed as the need for multijut-isdictionnl coord~i ia t ion,  m o b ~ l e  facil~ties, s~mple solutions for  small communi- 
ties. and operat ion in areas where ut i l~ t ies may n o t  be ava~lable. Research In rural traffic management will 
focus o n  the appropmte  straregles and equipment t o  per form sul-veillance, control, arid cornmun~cation that 
meet rural needs Research will be in~t ia ted in FY 200 1 t o  develop and fieldtest an adaptive signal contro l  
system (ACS) for  small commdnities, ltriown as "ACS-lite." that builds on  the adaptive signal contro l  systems 
currently being tested for  heavily congested [nett-opolitan areas.The ACS- l~te system is intended t o  be a low-  
cost opt ion available in FY 2003. Research also will be conducted t o  assess current portable traffic contro l  
systems and other  systems and strategies suitable for  seasonal and episodic traffic contro l .  Based on  this 
assessment, prototype portable traffic contro l  systems may be developed and fieldtested. 

The Highway Operations and Maintenance development track focuses on  improving the eff~ciency and 
capabilities o f  services t o  maintain and operate the tl-anspol-tation system. H~ghway operation and maintenance 
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organizations are typically responsible for  monitor ing and maintaining roads, along w i th  improving the 

physical condit ion o f  the infrastructure.They maintain the condition o f  public vehicle fleets and ensure safe 

operation o f  the system, especially under adverse travel conditions, such as winter  weather o r  during con- 

struct ion and other  w o r k  zone activities.They also ensure the efficient operation o f  the system, including the 

use and maintenance o f  various traffic management and traffic control  devices. Stakeholders have identified 

the following needs: infrastructure management, safety monitor ing, improved weather and surface condit ion 

information monitoring, and public fleet management through advanced vehicle tracking and on-board equip- 

ment  monitor ing systems. Under  TEA-2 I ,  U S .  DOT wil l  evaluate current practices; develop, test, deploy, and 

evaluate several safety technologies; and w o r k  t o  improve procedures and coordination o f  resources, thereby 

reducing cost and increasing efficiency o f  maintenance operations. 

Milestones fo r  Conduct ing Research 

1999-200 1 Finalize rural needs and user service requirements. 

Prototype a route-specific, road surface, and weather information system for winter 
maintenance and traveler information. 

Deploy comprehensive pre-trip traveler ~nformation networlts in three stares. 

Conduct a held operational test of automatic collision not~fication. 

200 1 Conduct a traveler informmon field operational test in a natlonal parlc slte. 

Develop an adaptive traffic control system for small communities. 

2003 Deploy several multistarelregional traveler information networks. 

Establish the institutional structure to deploy integrated emergency services in 
several states. 

Complete development of several rural safetyltraffic control systems such as variable 
speed limit systems, portable traffic control systems, advanced work zone systems, and 
spot warning systems. 

Deploy model dispatchlbl-olterage systems for coordinating pat-atransit and subsidized 
transit services. 

Accelerating the Development of Standards 

US. DOT is just beginning t o  identify what  standards may be necessary for  rural-specific ITS applications. 

Standards are identified through a process o f  assessing user needs (also Icnown as user services), defining rural 

ITS infrastructure, and modifying the National ITS Architecture.The rural ITS program is actively seelcing stake- 

holder participation in this process. U.S. DOT is looking at this issue f rom the top  down,  by reviewing the 

National ITS Architecture, and f rom the b o t t o m  up, by Ikeeping track o f  h o w  rural ITS is being deployed at the 

local level. Operat ional tests provide an additional input t o  this process as they show h o w  rural applications w o r k  

in real-world settings. 

As the National ITS Architecture is refined and updated, U.S. D O T  may find that ITS standards need t o  be devel- 

oped t o  support the rural ITS infrastructure. N e w  standards may be required, o r  existing ITS standards may need 

modification t o  apply t o  rural technologies. For example, it is anticipated that new message sets may be needed for 

weather applications, and several traveler information service standards will need t o  be modified t o  meet rural needs. 
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I Milestones fo r  Accelerat ing the  Development  o f  Standards 

1999 Define user services for rural ITS applications. 
2000 Refine and update the National ITS At-chitectur-e as appropriate. 

200 1 lnltiate development of new standards or modification of existing standards 
as appropriate. 

Building Professional Capacity 

Professional capacity building for  rural practit ioners will bc accomplished primarily through the modification o f  
existing ITS courses t o  reflect the needs o f  rural ITS users. Practitioners wtth rural expertise will help tailor individual 
courses t o  a rural audience. As research in to I-ural applica:ions continues, m o r e  specific training requirements for  
rural  ITS may be identif ied in the future. In the shor t  tern l ,  course delivery wi l l  focus o n  educating Federal field 
staff and the i r  rural  partners in the use o f  the N a t ~ o n a l  ITS Architecture as a too l  for  integration and on  architec- 
ture consistency policy. 

Rural stakeholders are widely distributed geographically, making both distance and cost a challenge t o  delivering 
training t o  rural constituents. Currently, U.S. DOT has w o l k e d  t o  reach the rural audience through conferences, 
publications, courses, seminars, and workshops. A major effort  I S  n o w  underway t o  develop distance-learning capa- 
bilities that provide rural stakeholders w i th  easy and timely access t o  the training they require. 

Over  time, all courses, including those w i th  rural components, wil l be incorporated in to F H W A  and FTA training 
programs offered by the National Highway Institute and National Transit Institute. Courses will eventually be deliv- 
ered entirely through these channels. 

Milestones fo r  Bui lding Professional Capacity 

1999-2000 Modify existing courses to include rut al subjects as appropt-late 

TI-aln Federai field staff and rural stakeholders in using the Natioval ITS Architecture 
as  a tool for integration 

Explore virtual learning delivery niethods including video-conferencing and web-based 
tralrilng 

2002 Transfer course delivery to the National Highway Institute ana Natlonal Transit Institute 

Creating Funding Incentives 

TEA-21 provides funding incentives t o  be used for  the integration o f  ITS. Localities will be encouraged t o  support 
technical integration, political cooperation, and jurisdictional coordination o f  ITS In their- area. For rural areas, this 
funding may be used either t o  deploy individual project components o r  t o  Integrate existing rural systems.This 
approach differs f rom that used in metropolitan areas, where funds are t o  be used for  Integration only.The difference 
is appropriate because rural areas have fewer systems deployed that can be integrated w i th  one another. Funding 
t o  rural areas wi l l  be allocated based o n  programmatic goals and TEA-2 I criteria. A min imum o f  I 0  percent o f  
integration funding wi l l  be used for  rural  applications and wi l l  be available fo r  bo th  highway and transit projects. 
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I Milestones for Creating Funding Incentives 

Integration program funding will be allocated per programmatic goals and TEA-2 I criteria as follows: 

I (Dollars in millions) 

Year 1998 1999 2000 2001 2002 2003 Total 

ITS Integrat~on Funds $74 1 $75 1 $80 1 $83 1 $85 1 $85 $482 
requires a mlnlrnum of 10 percent spent on rural nteglatlon 

Providing Guidance and Technical Assistance 

A t  this early stage in the rural ITS program, guidance and technical assistance wi l l  focus mainly on  disseminating 
testing results t o  stakeholders. U.S. D O T  wil l  develop a communication plan t o  disseminate the results o f  research 
projects currently underway o r  planned in the immediate future. Guidance materials consist o f  lessons learned 
and simple solutions compendia, technical toolboxes, and catalogs o f  available systems. Many o f  these materials 
wi l l  be packaged together for  rural  stakeholders as the "Advanced Rural Transportation System (ARTS) toolbox," 
the first version o f  which wi l l  be developed in 2000 t o  200 I ,  and the second in 2003. In addition, FTA intends t o  
develop and deliver results o f  transit information system integration efforts. Delivery wi l l  be via FTA web sites, 
FTA regional offices, the technology-sharing program o f  the Research and Special Programs Administration, and 
the rural transit assistance program.The rural transit assistance program and regional offices will provide limited 
technical assistance o n  specific operational problems, while FTA grants and local operating agency resources wi l l  
continue t o  fund technical planning contracts that wi l l  include transit ITS solutions. O t h e r  venues fo r  technical 
assistance t o  rural stakeholders include the Peer-to-Peer N e t w o r k  and various Internet resources. 

Another  key aspect o f  providing guidance wi l l  be t o  bring organizations together t o  resolve rural issues. In addi- 
t i on  t o  the multiple jurisdictions within states (county law enforcement, state highway departments, Indian tribal 
leadership, regional hospitalsltrauma centers, etc.), various Federal departments and agencies need t o  w o r k  
together and combine their expertise t o  help resolve rural issues. Depending on  the rural location, major players 
in addition t o  U.S. D O T  might include the Departments o f  Agriculture, Interior, Commerce, Defense, Education, 
Justice, Health and Human Services, and Labor. US.  D O T  wil l  deliver guidance such as models o f  interagency 
coordination t o  help stakeholders learn t o  coordinate m o r e  effectively w i th  other  organizations in their  area. 

I Milestones for Providing Guidance and Technical Assistance 

1999-2001 Develop a communication plan to disseminate the results of research projects 
currently underway or planned in the immediate future. 
Distribute t o  rural stakeholders the first version of the ARTS toolbox, building 
upon the "simple solutions" approach to  solving rural problems with low-cost, 
low-tech alternatives. 
Deliver coordinated models of interagency cooperation to deal with issues such as 
mobility to  work sites and medical facilities, transit management in national parks or 
tourist attractions, weather integration, o r  communications spectrum issues. 

2003 Begin to  develop a second version of the ARTS toolbox for rural stakeholders, 
incorporating lessons learned from the additional research and operational tests. 
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Ensuring Consistency with the National ITS Architecture and Standards 

Policy is under development by US. D O T  t o  ensure consistency with the National ITS Architecture and standards, 
and applies t o  ITS deployments using Federal funding in both metropolitan and rural settings. Discussions with 
stakeholders have revealed a major difference in application of the policy at a statewide level. U.S. D O T  has pro- 
posed using the statewide planning process as part of ensuring conformity, but the statewide level requires less 
detailed plans than those necessary at the metropolitan level. For this reason, the statewide arena poses a unique 
challenge that will need t o  be addressed as policy development moves forward. A final policy is expected through 
rulemaking in FY 2001 .The formal rulemaking process provides ample opportunity for stakeholder comment, and 
U.S. D O T  will use this process t o  help determine the most appropriate actions for ensuring consistency at the 
statewide level. Once the final policy is approved through I-ulemaking, Federal field staff will implement the policy 
through FY 2003 and beyond. 

Milestones for Ensuring Consistency with the National ITS Architecture and Standards 

1999 Issue interim guidance. 

2000 Issue Not ice of Proposed Rulemaking. 

200 1 Final policy adopted through rulemaking process. 

200 1 -2003 Implement consistency policy. 

Evaluating the Program 

Program evaluation activities are just beginning t o  emerge for the rural ITS program. Since rural ITS infrastructure 
components must be defined before they can be tracked, program assessment cannot be done until the infra- 
structure has been identified. Once defined, quantifiable indicators will be developed for rural ITS components, as 
they have been developed for metropolitan applications. In addition, geographic boundaries of rural regions (most 
likely state boundaries) will be defined and a subset of rural regions across the U.S. will be selected as the survey 
population, if appropriate.After completing this definition task, baseline surveys of rural ITS deployments will 
commence. Finally, survey personnel will work cooperatively with local decision makers t o  develop local deploy- 
ment goals (what "should" be deployed) for each rural region.Track~ng for rural infrastructure i s  expected t o  
begin in 200 1. Until that time, rural areas have access t o  the "Simple Solutions" document, which showcases the 
benefits of rural applications. 

The main source of information about the impacts of rural ITS technologies is the set of field operational tests 
currently underway.These tests are scheduled for completion by the end of 2000, and their results will be 
entered into the costs and benefits data bases when they become available. 

Milestones for Evaluating the Program 

1999-2000 Identify rural infrastructure. 

2000 Complete first round of field operational tests. 

200 1 Conduct baseline survey for rural ITS infrastructure. 

Enter results of rural field operational tests into cost and benefits data bases. 

2002-2003 Track rural infrastructure on  an annual basis. 
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Showcasing Benefits 

Benefits o f  rural ITS applications are being showcased through field operational tests.Tests are currently being 
conducted for  automatic collision notification, traveler information, and weather technologies, and more  are 
planned fo r  applications such as traveler information in a national park setting.These tests are n o t  o f  the same 
scale as the metropol i tan model deployments, bu t  they d o  provide rural stakeholders the opportunity t o  see rural 
ITS technologies in operation and the benefits t o  rural America. 

Milestones for Showcasing Benefits 

1999-2000 Use first round of field opera~ional t e s t s  to showc, ;e benefits of rural ITS 
technologies. 

2001 -2003 Use additior-ial field operational tests to  showcase benefits. 

3. COMMERCIALVEHICLE ITS INFRASTRUCTURE 

The interstate commercial m o t o r  vehicle industry includes approximately 500,000 m o t o r  carriers. It is a complex 
mix o f  businesses ranging f rom one-truck operations t o  fleets w i th  thousands o f  vehicles and drivers that trans- 
p o r t  bo th  goods and passengel-s. Among the carriers, there are 42,000 registered hazardous materials carriers 
and 13.000 bus and motor.  coach operators.The number o f  drivers holding comniercial driver's licenses n o w  
exceeds 9 million. 

O n  the average, interstate m o t o r  carriers may deal w i th  five o r  six public agencies in each o f  the states in which 
they operate.They are legally required t o  obtain numerous credentials and clearances that I-equit-e extensive 
information. Approximately 375,000 o f  these carriers operate wi thout  a safety rating because o f  the limited num- 
ber o f  inspectors available t o  mon i to r  I-lew and established carriers. 

In addition, regulatory compliance involves inefficient administrative procedures and redundant, often manual, data 
entry. As a result, neither states n o r  agencies within a state can share information easily, and the information that 
is shared is often inadequate.The administrative burden associated w i th  regulatory compliance also increases 
labor costs for  the m o t o r  carrier industry. Compliance costs fo r  the industry (including record Ikeeping, safety 
progr-ams, and tax filing) have been estimated t o  be as high as $5 billion annually.The public sector's costs are 
even greater because o f  the paperwork associated wi th  inspecting vehicles, issuing credent.ials, and collecting taxes. 

The vision o f  the commercial vehicle ITS program is t o  increase safety for  both drivers and vehicles while improv- 
ing operating efficiencies for government agencies arld m o t o r  carriers. In turn, savings o f  time, resources, and cost 
o f  doing business can be realized. A t  the centel. o f  this program is the deployment o f  Commercial  Vehicle 
Information Systems and Networks,  o r  CVISN. CVlSN will link existing disparate and cumbersome information 
systems and data bases (currently used by regulators t o  obtain compliance information) and enable the electronic 
exchange o f  information. 

CVlSN consists o f  four components: safety information exchange, credentials administration, electronic screening, 
and freight and fleet management. ihe first three components, along w i th  interoperabil ity testing. are included in 
the development o f  a CVlSN Level I capability within a state.The specific actions that a state must per form in 
order  t o  achieve CVlSN Level I capabilities are presented in Figure 111-7. In completing CVlSN Level I capabilities, 
states wi l l  benefit f rom operating efficiencies through streamlined credentialing, inspection, and enforcement 
processes, while increasing highway safety. FMCSA also is supporting CVlSN by engaging the private sector in dis- 
cussions o n  freight and fleet management practices.This is t o  ensure that private sector products are deployed in 
accordance w i th  CVlSN systems at  the state and national levels. In FY 2000. FMCSA expects t o  define CVlSN 
Level 2, the next  stage in the evolution o f  CVISN. 
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I .  Establish an organizational framework for- cooperative systems development among state 
agencies and m o t o r  carriers; 

2. Establish a state CVlSN system design that conforms t o  the CVlSN architecture and can 
evolve t o  include new technologies and capabilities (the CVlSN architecture is par t  of, and 
consistent wlth, the National ITS Architecture); and 

3.  Demonstrate the following elements o f  the three main components o f  CVISN: 

Safety Informatron Exchange -ASPEN (a roadslde inspection too l )  o r  equ~valent at 
major lnspectlon sltes, connection t o  the Safety and Fltness Electronic Records system 
(SAFER), which provldes Interstate cart-lei and vehlcle safety snapshots and the 
Commercial Vehlcle In fo rmat~on  Exchange W l n d o w  (CVIEW)  (01  equivalent) for  
exchang~ng Interstate and Intrastate can-ler vehlcle and driver safety snapshots wlthin 
and among states. 

Credentials Administration - end-to-end processing (i.e.. carrier application, jurisdiction 
application processing, and credential issuance) o f  the lnternational Reglsti-ation Plan 
(IRP) and lnternational Fuel Tax Agreetnerit (IFTA) credentials; ready t o  extend t o  other  
credentials (intrastate, titling, ovet-sizeiovet-weight, electronic payment, carrier i-egistra- 
tion, hazardous materials); connection t o  IRP and IFTA cleat-inghouses; 2nd have at least 
I 0  percent o f  the transaction volume handled electr-on~cally, and are ready t o  bring o n  
m o r e  carriers as they sign up and t o  extend t o  branch offlces where applicable. 

Electronrc Screenrng implemented at a mitumum o f  one f ~ x e d  or- mobile ~nspect ion 
site and ready t o  replicate at o ther  sites. 

Interoperob~l~ty Jestrng -- complete interopei-ability tests t o  demonstrate conformance 
w i th  the architecture and standards. 

Figure Ill-7:Actions States M u s t  Take t o  Achieve CVlSN Level I Capabil it ies 

Where We Are 

CVlSN is being prototyped and pi loted In a total  o f  I 0  states nat ionwide.The t w o  initlal states that began testing 
CVlSN Level I systems and capabilit~es -- Maryland and VII-ginia - are referred t o  as "prototype" states. Both are 
In the final stage o f  testing.The eight states that begari deployment o f  CVlSN are 1.efert-ed t o  as "pilot" states. 
These are California, Colorado, Connecticut, Kentucky, Michigan, Minnesota. Oregon, arid Washlngton.The pi lot 
states have achieved varyltig degrees o f  progress in deploying Level I capabilities, wi th  Kentucky appi-oaching the 
level found in the t w o  prototype stntes.A total  o f  40 states have expressed Interest In deploying CVlSN Level I 
capabilities, w i th  a majori ty participating in pi-e-deployment activities such as developing cornrnercial vehicle ITS 
state business plans and attending U.S. D O T  CVISN ti-alnirig courses and deployment worl<shops. 

A detailed architecture for  CVlSN and draft standards has been defined t o  promote ~nter-operability and efficiency. 
in  addition, the International Registration Plan and International Fuel Tax Agreement cleat-~nghouses are in opera- 
t ion, facilitating the electt-onic exchange and reconciliation o f  I-egistr-atlons, fuel taxes, and fees among jut-isdictions. 

The commercial vehicle mainstreaming program is focused o n  outreach activities t o  get states started wi th  CVISN. 
In addition t o  developing commercial vehicle ITS state business plans. regional coot-dlnation forums are being con- 
ducted t o  describe CVlSN benefits, share lessons learned, and begin the CVlSN development process. FMCSA has 
developed three training courses t o  increase awareness a r ~ d  understanding of commercial vehicle ITS among lkey 
stakeholder groups and t o  provlde bacl<ground before states attend a sei-ies of CVlSN deployment workshops. 
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U.S. D O T  has a strategic goal t o  p romote  public health and safety by work ing toward the elimination o f  trans- 
portation-related deaths, injuries, and proper ty  damage. For FMCSA, this translates in to the continuous improve- 
ment  o f  highway safety. A major oppor tun i ty  t o  improve highway safety is t o  increase targeted enforcement o f  
high-risk commercial vehicle carriers and drivers.Through CVISN, FMCSA has developed, and is n o w  implementing, 
Electronic Data Interchange standards; set up communication networks; and piloted software for  the electronic 
transfer o f  safety performance information between Federal and state enforcement agencies. FMCSA has also 
developed computer hardware and software t o  allow broader access t o  safety information by safety inspection, 
law enforcement, and FMCSA personnel. Key components o f  these systems include the SAFER system, the Unified 
Carr ier  Register, and the use o f  laptop computers, all o f  which provide enforcement personnel (particularly those 
at  the roadside) access t o  previously unavailable information systems.These programs systematically improve data 
o n  the carrier, vehicle, and driver performance; analyze it; and identify high-rislc carriers and drivers.The informa- 
t ion is being used t o  screen and target high-risk carriers for  on-site review and inspection, bo th  at the roadside 
and at m o t o r  vehicle administration offices when carriers apply fo r  permits o r  I-egister their veh~cles.The contin- 
ued development and deployment o f  safety information systems wi l l  play a crucial role in protect ing and enhanc- 
ing the health and safety o f  the American public. 

Where W e  Are Going 

U.S. D O T  has set a goal t o  deploy CVlSN Level I capabilities in 26 t o  30 states by 2003. depending on  congres- 
sional funding. U.S. D O T  and the participating states remain commit ted t o  completing CVlSN Level I in the 
prototype states and in Washington and Kentucky by late FY 2000, and in the remaining pi lot states by December 
200 1, pending availability o f  deployment incentive funding f rom Congress.TEA-2 I established a goal " to  complete 
deployment o f  CVlSN in a majority o f  states by September 30, 2003." (See Figure 111-8.) In the legislation, Congress 
also authorized $184 mill ion f rom FY 1998 t o  2003 t o  deploy CVISN. However, subsequent designations by 
Congress through the appropriations process have considerably reduced US.  DOT'S ability t o  completely fund the 
CVlSN pi lot states while providing funding t o  other  interested states. 

U.S. D O T  is work ing w i th  states that received designated appropriations t o  p romote  the use o f  all o r  a por t ion 
o f  their  funds t o  advance t o  the next  phase o f  CVlSN activities.This ensures that these states are tal<ing the 
appropriate steps in support o f  the national deployment goal for  CVISN. U S .  DOT is commit ted t o  providing all 
interested remaining states w i th  the CVlSN architecture and available standards, tools (including training and 
deployment workshops), and guidance necessary t o  achieve this goal. 

Number of 
States 

FYOO F Y O  1 F Y 0 2  

Figure 111-8: CVlSN Deployment Goal  

U 5 DOT expects 26- 
30 states to acheve 
CVISN Level I capabl- 
r e 8  by 2003 
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A major component o f  CVISN is the safety ~n fo rmat ion  systems that support the exchange o f  m o t o r  carrier, vehi- 
cle, and driver safety and credentials information t o  roadside enforcement personnel and other  authorized users. 
M o t o r  carrier safety information systems provide the means t o  maintain an accurate carrier census and target 
unsafe carriers, pr ior i t ize carriers for  audits, establish a m o t o r  carrier safety fitness rating and profile, manage p ro -  
gram resources effectively, analyze programs and regulations, and track industry statistics and trends. Intelligent 
safety decisions will support the future expansion o f  Fedeml and state m o t o r  carrier safety information systems 
through the collection o f  safety information f rom numerous sources. Future development and deployment wi l l  
emphasize unified information systems, including: a complete m o t o r  carrler register that integrates the former 
Interstate Commerce Commission and D O T  systems; on l~ne ,  roadside access o f  m o t o r  carrier safety information 
t o  guide the selection o f  veh~cles and d r~vers  for  ~r ispect ion based on  p r io r  safety history; and the expansion o f  
national Iresources t o  include Intrastate carnet-s. Once  this information has been made available, i t  wi l l  be analyzed 
for  real-time operations and t o  support Federal and state policy decis~ons.This information will be made widely 
available t o  all authorized users over- the Internet, wi th  restricted information being provided only t o  enforcement 
officers through secure field systems. 

Since technology is rapidly changing. i t  is critical t o  be able t o  assess bo th  new and existing technologies for  
achieving improvements in m o t o r  carrier enforcement, corripl~ance, and safety.The development and testing o f  
new technologies at the roadside for  evaluat~ng safety pet-formance, and for  improving Federal and state compli- 
ance and enforcement operations, wil l be clwcial t o  meetirig the vision o f  the commercial vehicle ITS program. 

How We Get There 

Similar t o  the metropol i tan ITS program, the commercial veh~cle program is relatively mature.Therefore, all eight 
ITS program strategies will be used, t o  varying degrees, t o  meet the commercial vehicle deployment goal. 

Conducting Research 

In the commercial vehicle ITS research progi-am. FMCSA will undertake coordinated activities intended t o  reduce 
o r  el im~nate transportation-related incidents and the~t-  I-esalt~ng deaths, injuries, and proper ty  damage.These activ- 
ities include demonstrating cost-effective technologies for .tchiev~ng improvement in m o t o r  carrier enforcement. 
compliance, and safety, while keeping up wit11 the latest technological advances. 

The commercial vehicle ITS research and development program includes continued development, testing, and 
implementation o f  technologies ( e g ,  softwar-e, networlts, data bases, sensors) necessary t o  support improvement 
in safety, enforcement, and conlpliance. As part o f  t h ~ s  effort. U.S. D O T  will assess new and existing technologies 
that reduce crashes and improve: I i the identification o f  h g h - r ~ s k  m o t o r  carriers, vehicles, and drivers; 2) the 
enforcement o f  and cotnpliance w i th  performance-based t.egulations; and 3)  the efficiency and accuracy o f  safety 
data collection and access at the I-oadside.Tti~s wi l l  suppo~ t the development and testing o f  new technologies at 
the roadside fo r  evaluating safety performance and for  irni!t-oving Federal and state compliance and enforcement 
opet-ations.Areas t o  be addressed include: 

Defining, prototyping, and deploy~ng CVISN Level 2 capabll~ties, which may include use o f  on-board mon-  
i tor ing devices t o  support safety Inspectlotis, aria the -1utomated collection and exchange o f  citation data; 

Investigating and testing various m o t o r  carrlet- identif i iatton and enforcement technologies that support 
roadside screening o f  carriers, veh~cles, and dr~vel-s: 

Develop~ng Intelligent Safety D e c ~ s ~ o n s .  ~ncluding safety data warehousing for  improv~ng  crash analysis and 
resource allocation: 

Developing a Unified Carr ier  Register system that will support carrier D O T  registration, licensing and 
insurance, as well as p r o v ~ d e  cart-ler census data needed t o  normal~ze crash data fo r  use in targeting high 
risk carriers; 
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Ensuring the SAFER system is fully operational by extending i t  t o  include additional interfaces t o  sources o f  

data and channels fo r  distribution o f  data, and modifying the system t o  reduce operating and maintenance 

costs; 

Establishing Dedicated Short Range Communicat ion (DSRC) standards at the 5.9 gigahertz (GHz) frequency 

band; 

Researching the use o f  the web-based standard extensible markup language, o r  XML,  as a supplement t o  

Electronic Data lnterchange (EDI); and 

Automating the interoperabil ity test process t o  allow states and m o t o r  carriers t o  execute these tests more  

efficiently and w i th  less outside technical support. 

Milestones fo r  Conduct ing Research 

Define CVlSN Level 2 capabil~ties 

Achieve over 2.500 users of ASPEN, the standard formatted roads~de system for safety 
inspections used to target high-risk carriers. 

Integrate new technological developments into ASPEN system, sirch as voice recognition. 
transponder interfaces, and secure Internet connectlons. 

Assessment of brake testlng technologies (i.e.. infrared) for use In a compliance and 
enforcement environment. 

Test visual imaging technologies (i.e.. license plate readers, optical character recognition 
systems) and integrated roadside performance evaluation systems that can identify 
motor carriers, improve the productiv~ty of I-oads~de inspectors, and support 
performance-based roadside enforcement. 

Prototype Level 2 capabilities with two or three states and with motor carriers. 

Initiate real world testing of CVlSN Level 2 capabilit~es. 

Ensure SAFER is fully operational and integrated with FMCSA systems (including external 
system interfaces) and permanently maintained as an integral part of FMCSA operations 

Develop Intelligent Safety Decisions, including adding intrastate niotot- cal-riers, integrat- 
ing the Unified Carrier Register with all CVlSN operations, Integrating driver traffic cita- 
tions to identify high-risk operations, and creatlng a data warehouse. 

Accelerating the Development of Standards 

U.S. DOT wil l  continue t o  update and rnaintain the commercial vehicle ITS architectclre t o  ensure consistency 

and interoperability, include lessons learned f rom deployments, and continue t o  Ikeep up and evolve wi th  changing 

technology. In 2000, U.S. DOT wil l  finalize the Level I interoperabil ity suite, and identify any architecture and scan- 

dards changes necessary t o  support CVlSN Level 2 capabilities. 

In addition, t w o  key standards are required for  the demonstration o f  CVlSN Level I capabilities - standards for  

Electronic Data lnterchange and for  Dedicated Short Range Communication. I t  is expected that the ED1 standards 

for  safety information and credential information exchange will be approved in 2000. Maintenance o f  the standard 

wi l l  be an ongoing activity. If needed, new implementation guides wi l l  be produced for  the CVlSN Level 2 items 

that rely on  the ED1 standards.With an increasing number o f  business transactions conducted o n  the Internet, a 

shift t o  the web-based standard X M L  is expected in 200 1 and 2002.The web-based standard wi l l  be a co-existing 

alternative t o  EDI, allowing states t o  offer m o t o r  carriers the ability t o  register, license, and pay fees using a stan- 

dard web browser. 

In 1999, support continued for  the development o f  a DSRC standard, including the 9 15 megahertz (MHz) 

American Society fo r  Testing and Materials 17.5 1 and the Institute for Electrical and Electronic Engineers P I  455 
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standards. A DSRC certif ication plan also wi l l  be developed. In 2000, the emphasis shifted t o  compatibility and 

certif ication testing at 9 15 MHz.  In 200 1, certif ication testing efforts (o f  state CVlSN o r  o f  individual technologies) 

will begin transitioning t o  permanent testing organizat~ons. A n  overall s h ~ f t  in DSRC technologies is expected t o  

use 5.9 G H z  fo r  DSRC equipment, requiring development o f  associated standards.The goal is t o  achieve a certif i- 

cation testing mechanism that can be financially self-sustaining. 

Milestones f o r  Accelerat ing Standards Development  

1999 Support development of DSRC 9 15 MHz standard. 

Develop DSRC certif~cation plan. 

2000 Finalize Level I interoperability test suite. 

Conduct DSRC standa1.d certification and compatibility testing. 

Complete DSRC stand~rd for the 5.9 GHz frequency band. 

Approve ED1 standards for safety tnfoimation and credential information exchange. 

Develop appropriate at chitectural and design standards, and identify any necessary 
changes to existing architecture and standards for CVlSN Level 2 capab~licies. 

Research tlie use of XML as a supplenwnt to EDI. 

200 l Begin transitioning DSRC cei-tification testing effor-ts to permanent testing organizations. 

Complete testing of CVlSN standards for safety and credentialing and obtain final 
approval by standards development organizations. 

Review and, if necessary, revise the arcliitecture and standards to support CVlSN Level 2. 

2002 Develop a suite of intei-operability tests to support CVlSN Level 2. 

Approve use of web-based XML. standard as supplement to  EDI. 

Building Professional Capacity 

Professional capacity building is critical t o  states, vendors, and FHWA and FMCSA project managers t o  implement 

CVISN. CVlSN implementation requires building new stakeholder coalitions as well as Iknowledge o f  systems engi- 

neering and electrical engineering.The F H W A  and FMCSA sulte o i  professional capacity building coilrses assists 

CVlSN project members in the implementation of their  projects. COLII-ses include lessons learned f rom prototype 

and pi lot states t o  fur ther  prepare CVlSN team rnembers for  the real-world challenges they may face. 

The deployment strategy for  CVlSN Level I consists o f  three key phases: planning, design, and deployment. 

Planning includes participation in t w o  commercial vehicle ITS tralning courses and the development o f  a commercial 

vehicle ITS state business plan.These courses p romote  commercial vehicle ITS awareness and are essential t o  

effective coalit ion building among the state agencles involved in commercial vehicle operations and w i th  industry. 

The design phase supports the state in establishing ~ t s  CVlSN project team, including at a minimum a CVlSN 

project manager- and a system architect. Once  individuals have been selected, a state can participate in CVlSN 

architecture training and then in three CVlSN deployment workshops.These activities wi l l  assist the state in 

developing its CVlSN project plan and top-level design. 

The deployment phase includes implementing systems andlor system modifications that support CVlSN Level I 

capabilities (safety information exchange, electronic credentialing, and electronic screening).To support the states' 

commercial vehicle ITS deployments, training and technical assistance will be ava~labie t o  them in the areas o f  

interoperabil ity testing for  conformance w i th  the National ITS Architecture, systems integration issues and lessons 

learned, and commercial vehicle ITS project monitoring, maintenance, and operation. 

The FMCSA's National Training Center  wi l l  continue its function t o  increase the ITS technical capacity o f  Federal, 

state, m o t o r  carrier, and private sector transportat ion professionals and serve as an ~ n f o r r n a t ~ o n  clearinghouse on  

commercial vehicle ITS training. From 1999 through 2000, U.S. D O T  expects t o  reach 20 new states. and 5 t o  15 
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m o r e  f rom 200 1 through 2003. In FY 1999 through 2000, F H W A  and FMCSA field staff wi l l  be trained t o  provide 
instruction t o  state implementers, as well as oversight and management, t o  ensure that Federal Highway Trust 
Fund dollars invested in commercial vehicle ITS conform fully t o  the CVlSN architecture and applicable standards. 
O t h e r  delivery methods, such as web-based training and video conferencing, wi l l  be explored in FY 1999 and 
2000.These methods may be used t o  capture a larger audience o f  participants at a lower  cost than traditional 
classroom training. 

Milestones fo r  Bui lding Professional Capacity 

1999-2000 Conduct commercial vehicle ITS technical training to  prepare 20 new states for CVlSN 
workshops as well as maintain momentum in future CVlSN states. 
Explore virtual learning delivery methods including video conferencing and web-based 
training. 
Increase the skills and knowledge base in commercial vehicle ITS within FHWA and 
FMCSA headquarters and field staff. 

200 1-2003 Complete a series of CVlSN deployment workshops for 5 to  15 new CVlSN states 

Creating Funding Incentives 

ITS deployment funding incentives for  commercial vehicles will be used t o  help implement CVlSN at the state 
level. CVlSN deployment is focused o n  achieving CVlSN Level I capabilities in the prototype and pi lot states, and 
expanding t o  other  interested states.Working w i th  states and m o t o r  carriers, U S .  D O T  wil l  continue t o  provide 
technical and peer-to-peer assistance, training, and lessons learned t o  the prototype and p i lo t  states, as well as t o  
other  states. 

In addition t o  the I 0  prototype and pi lot states, many other  states have shown interest in pursuing CVISN. U.S. 
D O T  is commit ted t o  helping them demonstrate CVlSN Level I capabilities. Currently. 36 additional states have 
business plans that have been accepted by F H W A  and FMCSA. N ine  additional states are work ing on  their busi- 
ness plans. Also, 32 states submitted "pre-applications" t o  participate in the CVlSN component o f  the FY 2000 
ITS deployment program.TEA-2 I authorized $184 mill ion over 6 years t o  deploy CVlSN in a majori ty o f  states by 
September 30,2003.With these funds, U.S. D O T  expects 30 states t o  complete CVlSN project plans w i th  top -  
level system designs by 2001. Full funding wi l l  be provided t o  states t o  develop project plans and deploy CVlSN 
Level I per funding availability. 

Milestones fo r  Creat ing Funding lncentives 

CVlSN program funding will be allocated per programmatic goals and TEA-21 as follows: 

I (Dollars in millions) 

Year 1998 1999 2000 2001 2002 2003 Total 
CVlSN Funds $25.5 1 $27.2 $30.2 / $32.2 $33.5 $35.5 1 $184 
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Providing Guidance and Technical Assistance 

F H W A  and FMCSA have worked w i th  several partners over the past few years t o  develop resources t o  support 
states planning t o  deploy CVISN.These resources include commercial vehicle ITS training classes; CVISN deploy- 
ment  workshops; the CVlSN t o o l  Itit; CVlSN technical and management gu~des; commercial vehicle ITS Internet 
sites, including the Electronic Document  Library; F H W A  and FMCSA outreach and the Technology Truck; technical 
and institutional support (FMCSA and F H W A  field staff, and contractor  support such as CVlSN state advisors and 
CVlSN subject mat ter  experts); and the CVlSN interoperabil ity test facility. 

Collectively, these materials comprise an integrated strategy for  providing support t o  the deployment process. 
Federal field staff wil l use these resources t o  actively provide guidance and technical assistance t o  interested states. 

lnteroperabil ity testing requirements are necessary t o  help ensure national interoperability.These tests, including 
pair-wise and end-to-end tests, determine if the developed systems conform t o  the architecture. Pair-wise tests 
verify that interfaces between selected pairs o f  products o r  systems meet  the applicable standards. End-to-end 
tests verify data f l ow and data usage among all required products o r  systems, f rom initial input through final ou t -  
come. Standardized interoperabil ity test suites are being developed t o  test selected, critlcal aspects o f  interoper- 
ability in the areas o f  safety information exchange, credentials administration, and electronic screening. 

In addition, F H W A  and FMCSA have expanded the ITS Peer-to-Peer N e t w o r k  t o  include commercial vehicle ITS. 
The Peer-to-Peer N e t w o r k  wi l l  provide deployment support on  an as-needed basis t o  state personnel implement- 
ing commercial vehicle ITS. Experienced FMCSA commercial vehicle ITS staff, F H W A  Resource Center  staff, and 
state and consultant CVlSN implementers wi l l  provide this support. States wi l l  be able t o  request assistance f rom 
experienced peers. w h o  would provide assistance remotely o r  via site visits, depending o n  need and availability. 
Also, states needing assistance could use the program t o  visit CVlSN sites.The goal o f  this program is t o  facilitate 
technology transfer and provide lessons learned t o  mitigate deployment risks facing new state implementers and 
minimize deployment costs. 

Milestones for Providing Guidance and Technical Assistance 

2000 Provide technical assistance to  states performing interoperability tests. 
2002 Develop tools to  automate the testing process to allow states and motor carriers to  

execute interoperability tests more efficiently w ~ t h  less outside support, and make the 
interoperability test  effort more self-sustaining. 

Ensuring Consistency with the National ITS Architecture and Standards 

lnteroperabil ity o f  Federal, state, carrier, and other  commercial vehicle systems and networks that allow the 
exchange o f  data is a t  the heart o f  CVISN.The development o f  a policy t o  ensure consistency w i th  the National 
ITS Architecture and approved standards supports this interoperability. Policy is currently under development by 
U.S. D O T  and wi l l  apply t o  all ITS deployments uslng Federal funding. As previously discussed, inter im guidance 
was issued in 1999, and the final policy is expected in 2001 .This policy guidance applies t o  CVlSN projects. As 
par t  o f  the policy development process, three items specif~cally supporting interoperability, and therefore CVISN, 
have been identified, and draft requirements have been defined. 

First, coordinat ion is required between state m o t o r  carrier planning processes and statewide Federal aid planning 
processes for  the successful inclusion o f  commercial vehicle ITS projects in an integration plan. Commercial  vehi- 
cle ITS projects originating f r o m  a M o t o r  Carr ier  Safety Assistance Program Commercial Vehicle Safety Plan 
would be coordinated w i th  Federal aid staff t o  develop an ITS integration and implementation plan. Commercial  
vehicle ITS projects originating f rom the Federal aid planning process would be coordinated w i th  the FMCSA 
staff, as would oversight fo r  the project. 
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Second, the elements for national interopelabil ity must be addressed.These include the standardization o f  hardware 

and software, uniformity and compatibility o f  functions ar;d procedures. and the conimollality o f  bus~riess agree- 

ments. All are being addressed by states, bu t  achieving business agreements [nay be the most  difficult. F H W A  and 

FMCSA are actively pursuing strategies t o  achieve nationwide ~nteroperabil ity among eiectronic screening systems. 

Third, testing requirements are necessary t o  help ensure national interoperabil ity,Worl< is being completed in this 

area and documented in the CVlSN operat~onal  and arch~tectural compatibility handbook, and in a CVlSN inter-- 

operability test suite.These documents contdin operational, management, and system checl<lists; ~ntel-face spec~fi- 

cations; and interoperabil ity test criteria, iricldding test specif~cat~ons. Lest cases and pi- :>~i~dtr l- t .~, test roo1 descnp- 

tions, and test data. 

I Milestones for  Ensuring Consistency w i t h  t h e  Nat ional  I T S  Archi tecture & Standards 

1999 Issue interim guidance; Inlclate final pol~cy deveiopment. 

200 1 Adopt f~rlal pol~cy :hroi~gh rillemalc~ng process. 

200 1-2003 Implement ionslstency policy. 

1999-2003 Develop ITS incegr-atiorl and ~rmplei~ieiitat~on plans in coordir:aton w ~ t h  FHWA staff. 

Def~nc, develop, and nia~nturi :nter-oper-ab~l~ry test sceriarlos. cases, aiia proccduies. 
~nci~lding test tools and data per-~imrig to CWSN Le~e l  ! deployrncnc in safety 
iriforniatiori excliatige, crederitinls adm~nirtration. ;I!!(! elccrl-wlic scl-cenlng. 

Develo;, and distl-bute CVISN operational arid ;i.cIl~tectiiral cornp:t~Slity harilbool< and 
CVlSN ~ntel-operability :e<t sulte packages 

Evaluating the Program 

Program w ~ l , ~ , ~ t ~ o r i s  31-E. beirig used to track deployment o f  commercial veh~cle ITS technologic:. Deployment 

indicar:;rs i o r  the CVlSN infrastrclcture have been defined and baseiined.Tt-acltin is done at the statew~de level 

and includes ail 50 states. Because derel-mining the baseline was dcpunderlt on  outputs f rom legacy report ing sjs- 

iems, the riam nre less c1.1rrent (1 996) than for  [he metropol i tan infrastructure (1 997). A repor t .  w a t l e d  "Tt.aclting 

5t;te Deploy l~ ients  o f  Cornmet-c~al Vei-Iicle lnfot-matior? Systems and Networks"  (Electronic Documenr. Library - 
#7!03), cor?:ains the I-csults 3f the baseline survey. The deployment tracl t~ng metl iodology will cont ln~ic  t o  be 

applied in the CVIS!U i~i frastructure area. For CVISN, deployment-tracking sill-veys w ~ l l  be car iductc i  at 2-year 

intervals t o  detel-riiine PI-ogress w i th  ITS deployments in all 50 states. In addition, survey pe imnne i  w ~ l l  w o r k  

coopei~atively w i th  local decision makers t o  determine the ~ppropt- la te level of ITS deployrylent +or errch state. 

Planning for the tracltilig of freigh: and intermodal applications of ITS is also anricipated cc beg~n at the t i ~ d  o f  this 

5-year planning cycie. 

Abou t  a dozen conimerc~al  veh~cle ITS f ~ e l d  operat~onal tests have been completed, and their I-esults have bee11 

entered Into t i le ITS cost dnd bene f~ t  data bases The rernaitiing tests w ~ l l  be completed by the end o f  2000 

Rcsult j  o f  these tests will be entered in to the ITS cost and bene f~ t  data bases when they become ava~lable 

Anorher source o f  i n fo rmat~on  about the impacts o f  commercial vehicle ITS technologies wi l l  be rhe results o f  

the CViSN model deployment eva1uation.A final repor t  for  the CVlSN evaluation is due t o  be published in 2000. 

T h ~ s  will be the first systematic attempt at performing benefit-cost analyses o f  CVlSN ITS deployments across 

multiple states. A Phase II CVISN evaluxion wi l l  update benefit and cost data bases according t o  lessons learned 

f rom more  mature and integrated CVlSN deployments. In addi t~on,  most  CVlSN deployments rece~ving Federal 

ITS funding will be required t o  conduct a small-scale self-evaluation, and a few CVISN deployment projects will be 

selected fo r  more  comprehensive national evaluation. 
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Milestones fo r  Evaluating t h e  Program 

1999-2003 Condi~ct CVlSN deployrnei~t ti-aclcirig sui-veys foi- all 50 states a t  2-yeat- ir~~ervals 

Conduct self-ev~luations ~ n d  national ev.~luarions of CVISN deployme~cs 

2000 Complete reni m n g  field opel-ation::l rests 

Incorporate rerults into !TS cosr and benefit data bases. 

Complete Ptiase I CVISR niodcl deployment eval~iat~on. 

2002 Con,~)leir  Phasz l l  CVISh model deploy i\enr r;valliatrori. 

Showcasing Benefits 

The eight CVlSN p i lo t  states serve as model deploymerlts t o  showcase the benefits of CVISN.These sites will bc 
evaluated under TEA-2 I t o  denionstrate C W S N  benefits and provide lessons learned fot. o ther  CVlSN states The 
ITS coriin~ei-cia1 vehicle "Tclir:ology Truck" . s  toiii-irig the iiatloli, hghlighting the benefits o f  CVlSN LO the niotoi-  
car-riel- cornrnunity.The t ruck lioiJst,s portable advanced t~:chriologies for  C O I Y I - I I ~ I - ~ I ~ ~  ~ c t i i c l c  operations activities 
2nd was constructed w i th  classi~ooin-type facilities. ~nfot-niatio;? I<iosks, and cornputct- aci:ic)i~,stratior> worl<stations 
t o  offel- an interactive lear-r1ing envii-cnment ! r  wil !  collrinile t o  ri-avel t o  sites sucti 1s  pr ofessiorial or-gari~zation 
confere!lces, stxte govet-iin!ent meetings, anil ir1c:oi C J I - ~ I V I -  confer-erices ur?:ll May 2000 

Milestones for  Showcasing the  Benefits 

1999-2000 Showcase CVISN iectli~oIog!es a c r o s s  'be  naron with theTechnoiogy Ti-ucr 
Intel-poi-:it- :IVISN be!eiits i i ro  hi-oc',ut-es ,itid ma:ei.~als f o r  d~st~~~btiric:n to  sraitetioc!e,-s 

- 

4.THE INTELLIGENTVEHICLE INITIATIVE 

Each year, m o r e  than 6 milliori cl-ashes occi: .  o n  o u r  riatitit-1's tilghways.Ttiey k111 more  than 41.000 people, irijut-e 
approximately 5.2 mill ion others, a r ~ d  cosr nioi-c than $15i3 btlliori per year- Over  the l ~ s t  several decadei, dl-lv~ng 
has become safe,. through public in for -n la t~oi~ and education carnpalgrjs. advanced safety features as standard 
equipment. arid improved vehicle c i x l i w c ~ - t l - ~ i n e s s  and hlgnway deslgn. Drivel er-rot., however. remains the leading 
factor in highway crashes. 

Under  ISTEA, U.S. D O T  conducted I-esearcli in crasli avoidance, in-vehlcle info1 matiori systems, and aucornd~ed 
highway systenis that pointed t o  r lcw safety appi-oacties a:)d pl-oiilising solut ioi~s wtr t~ tt:e ability t o  significantly 
reduce r l io tor  vehicle ci-ashes. Suctl systrnis may ta le  the foi-ni o f  war-r?ing drivers. I-ecomrvending contl-oi a c t ~ c ~ i s .  
o r  introducing temporary o r  partial automated conrwol of the vehicle In hazai-cious situations. U.S. D O T  has har- 
nessed these diverse efforts in to oiie prograni, the InteIligentVehicle Initlatlve, 01- i'ql. 

IVI car1 be effective only if products. both in-vehlcle and ~nir-astructur-e components. achieve widespread deploy- 
rnent .- something U S .  D O T  wishes t o  accelerate The m o t o r  vehlcle ind~~sr r -y  arid local cransportatiori agencies 
will develop and deploy IVI services, while 11.5. D O T  wil l  i lc i l i tate and encourage the lnstallatlon and use o f  effec- 
tlve systems.Wori<ing together wi th  ~ndustr-y and other- stakeholders, U.S. D O T  will develop performarice guide- 
lines, specifications, architectures, and standards. and will test and evaluate the most promising configut-atlons fol- 
I-eal-world use. 

U.S. D O T  will research and evaluate the benefits o f  IVI driver assistance systems, including the integration o f  dr i-  
ver information systems.Ttien, through the combined efforts o f  U.S. D O T ' S  modal administrations. in par-tnet-ship 
wi th  the m o t o r  vehicle, trucking, and bus industries, state and local governments, and other stakeholders, US. D O T  
wil l  w o r k  t o  facilitate the release o f  both vehicle-based and infi-astructure-coopei-arive dl-ivel- assistance systems. 
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Where W e  Are 

The IntelligentVehicle Initiative builds on  an extensive resource o f  historical crash data that doccrme~ts the most  
common types o f  crashes, as well as the most  frequent causes o f  these accidents.Therefore, organ~zation of the 
IVI is focused on  bo th  crash causes and collision types that have a statistically high rate o f  occurrence, and thus. 
the greatest potential t o  reduce accidents. In addition, these "problem areas" are first dealt w i th  for  the particular 
class o f  vehicle where the need is most  urgent and there are the fewest barriers t o  deployment. By targering 
these opt imum "platforms" first, U.S. D O T  hopes t o  expedite the deployment process and help iiianufacrurers 
bring products t o  users faster.The four platforms include four classes o f  vehicles: light, comrne~.cial, tt-ansi:, and 
specialty vehicles. Light vehicles are passenger veh~cles, light truclis, vans, and spor t  u t i l ~ t y  veh~cles Comnierc~al  
vehicles are heavy trucks and interstate buses.Transit vehicles include all non-rail vehicles operated by trans? 
agencies. Specialty vehicles include emergency response, enforcement, 2nd h~ghway maintenance vei..iclcs T:xc 
problem areas described below f i rst  wi l l  be appl~ed t o  platforms w i th  the mos t  urgent need, o r  the greatest 
probability o f  acceptance. Later, insights gained f rom these ini t~al deployments will be used to streamline development 
o n  all platforms that can benefit f rom the technology. Classifying vehicles in to these f o ~ l r  platforms allows U S. 
D O T  t o  focus on  the unique problems posed by each and will expedite the commercial availability o f  d r~ver -  
assistance systems across all platforms. IVI relies on  the planned coordination and cooperation among the platforms. 
Each platform wi l l  be conducive t o  particular services that can then be applied t o  the other  platfo!-ms.While the 
vast majori ty o f  crashes occur in the light vehicle platform, other  platforms will permi t  field tests o f  particulsr 
systems sooner, before they are ready t o  be tested o n  light vehicles. 

Problem areas have been identified based o n  the analysis of crash data, causal factors, anc! usel- IIEE~S. aiid iilcliide: 

Rear-End Collision Avoidance; 

Lane Change and Merge Collision Avoidance: 

Road Departure Collision Avoidance; 

Intersection Collision Avoidance; 

Vision Enhancement; 

Vehicle Stability; 

Dr iver  Condit ion Warning; and 

Safety Impacting Services. 

Each problem area is described below. A timeline for  each problern area is also provided t o  show majcl- support 
tasks that U.S. D O T  will undertake for  each technology developmerit effor! - problern defirlition and selection. 
system performance description, operational tests, deployment, and deployrricr~t SLIPPOI-t. 

I .  Rear-End Collision Avoidance 

Rear-end co l l~s~ons  account for  one ~n four crashes o r  over 1 7 mill ion crashes -I y c ~ l  Te~hr~ologies t o  w o i d  these 
co l l~s~ons  sense the presence and speed o f  veh~cles ahead and p r o v ~ d o  wal I. tiqs 111d 11rmte~l spt-t.d o , i t t5 i  (c 5 ,  
coasting, downsh~f t~ng,  o r  brak~ng)  t o  avo~d  co l l~s~ons  Early verslons o f  thls technology w ~ l l  use adaptive c ruse  
contro l  capab~ l~ t~es  t o  detect and class~fy stationary objects and t o  determine lane shape and th  ear f rom veti~cles 
In f ront  Later vers~ons may Include complementary lateral contro l  and autornat~c b~ alaiig 1 1 1  the evelit o f  an 
~ m p e n d ~ n g  crash hgure 111-9 presents the t~me l ine  for  rear-end co l l is~on avo~dar~ce tasks 

N H T S A  estimates that driver warning systems alone would be effective in p ~ w c n r i n g  49 percent o f  I-ear-erid 
crashes, o r  759.000 crashes each year. Several projects have been completed and othel-s w e  in progress, inc!uding 
a major operational test o f  a rear-end crash warning system, which would be particularly helpful for  transit buses. 
Performance o f  these systems may be enhanced in the future by combining them w i th  route guidance and highway 
infrastructure systems. 
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Figure 111-9: Rear-End Colltsion Avoidance Timeline 

2.  Lane Change and Merge  Collision Avoidance 

Collisions d.,r-~ng lar:e c1ian:es and merges also I Y ~ I  esi'iit ., 17iajor PI-oblern area, accountlrig for- one in 25 o f  all 
crashes, w i ~ h  9r! pel-ceil i c:,;,sed by lane charigps 3i1d i U pt I-cent by merges. Prirnat-ily ;i:igle o r  sidesw~pe impacts. 
this problern area I -equi iw ~n-vehicic tech~io logy to help detect and wal-ti drivers o f  vehicles ir! adjacent lanes. 
These sysxrns nionitol .  ti.e lane pcsrr ior and I-el2iive s p e K  o f  orliei- vehicles beside arid behind rhe equ~pped 
cat; and adv~se d~we i -s  o f  the potenri'll for  ~ ( - J i ~ i ( ~ i l .  F~giir-e Ill- I 0  presents the t imel~ne for lane change and merge 
collision avoidance; r,tsi<s. 

I t  I S  es t~mated char t h e w  systems could ~ p p l y  t o  192 000 of the appt-oxinlately 600,000 lane changelmerge crashes 
each year 4 project cunel lr ly !~nde i  way ~nvolvcs ttaiisir biises 

Figure 111- i 0: Lane Change and M e r g e  Collision Avoidance Timeline 

3. Road Departure Collision Avoidance 

The road departure collision category is doniinated by t i ~ c  single-veh~cle inc~dent  where the vehicle leaves the 
road, bu t  n o t  because of A c o l i ~ s ~ o r ~  l r i  fact, c n e  i r i  five c t x l ? e s  are repor ted as a single-veh~cle roadway departure. 
These crashes are the type mos: l ! I~ely t o  occi l r  :it night, cw hlgh-speed roads, and w ~ t h  alcohol involved NHT'SA 
emmates that road deparrure collisiot? nvo~cl.ince systems c o i ~ l d  avert about 458.000 o f  the 1.2 m i l l ~ o n  crashes 
each year: Figiire Ill- I I presents the t i inel~r ie i o r  I-cad depwtur-e collision avoidance tasks. 



Systems t o  avoid road departure collisions will warn the driver when h ~ s  o r  her vehicle is likely t o  deviate f rom 
the lane o f  travel.These systems track the lane o r  road edge and suggest safe speeds for  the road ahead, and may 
offer a corrective steering o r  braking response. More  advanced capabilities integrate an adaptive cruise control  
function t o  adjust vehicle speed for  the shape o f  the road. based o i l  input f rom a map data base and navigat~ori 
system. Eventual cooperative communication w ~ t t i  the highway inft-astl-ucri;:-e or. use o f  ~n-vehicle sensors t o  assess 
road surface conditions (e.g., wet, icy, etc.) could also serve t o  adjust vehicle speed. Drowsy-driver advisory systems 
may be incorporated as another enhancement. 

Figure 111-1 1 :  Road Departure Collision Avoidance Tirneline 

4. lntersection Collision Avoidance 

The problem o f  intersection collisions requires services t o  warn the driver when the potential for  such a collision 
exists.These systems mon i to r  a vehicle's speed and position I-elative t o  the intersection, along w i th  the speed and 
position o f  o ther  vehicles in the vicinity, advising the driver of appr-opriate actions t o  avoid a right-of-way violation 
o r  impending col11sion.This technology could be especially helpful t o  emergency veli~cies. 

The intersection collision problem is complex and must have infrastructure cooperation t o  worI<. Whi le  this service 
will be implemented first through in-vehicle systems, i t  wil l be a~lgmented with information f rom map data bases 
and cooperative communicat~on w i th  the highway infrastructure Technologies would sense the position and 
mot ion  o f  o ther  vehicles at intersections arid deter-mine whether they 31-e slowing, turning, 01-  violatltig right-of- 
way laws o r  traffic contro l  devices. Figure 111- 12 presents the timeline for iritet~section collision woidance tasks. 

An analysis o f  1993 General Estimates System data conclruded that 29 6 percent o f  a!! crashes, 01- 1 8 million, were 
intersection/crossing path crashes.This problem area affects each o f  the IVI vehlcle p la t fo~~ms.  L g h t  and specialty 
vehicle projects include specific attention t o  this problem. 

Figure 111- 12: lntersection Collision Avoidance Timeline 
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5. Vision Enhancement 

Reduced visibility is a significant factor in 42 percent of all vehicle crashes and contt-ibutes t o  the danger inherent 
in any maneuver requiring a fast and accuratc visual response. Reduced visibility can be caused by lighting and 
weather conditions such 2s glare, dawn, dud<. dark. artificial light. rain, sleet, snow, and fog. Flgure Ill- 13 presents 
the tinleline for  vision enhancement tasks. 

Analyses suggest that o f  inciderits having reduced visib~lity 1s a cause, one-third involve single-vehicle roadway 
departurc crashes and one-fifth are I-ear-end collisions Fui ther more than one-half o f  pedestr~an incidents occur 
at night and include reduced visibility as a significant factot-\Asion-enhancement set vices will liltely be introduced 
through ill-vehicle systems that use ~ri frared I adtartori frorn pede:rt-i,ins animals and I oadside features t o  give dr-I- 
vei-s an ellhanced view o f  what's ahead Futui e vet sions may include info1 mation ft o m  highway inft astructure 
improvements such as infrat ed I-efiective Ianc-cage Inat Ihnss Night ~ l s i o i i  enhancement pl oducts are already 
being 1ntr3duced by rnanuf1ctut-ers 

Figure 111- 13: Vision Enhancement Timeline 

6. Vehicle Stability 

This problem area requires that vehicles be equipped wi th  ;ysterns t o  enhance their stability on  the road. Current  
efforts are focused on  cornn~ercial motoi.  vehicles, as tiieit- ti~gher centet-s o f  gt-aviry and coupling points make 
them more  prone t o  jacl<ltnifing and rollirlg cvet-. Most  incidents o f  heavy vehicie instability are triggered either by 
braking o r  rapid steering movements. Becau :~  h c w y  vehiclc instability ofteri resiilts i r i  r-ollover, this pt-oblem i s  

particularly serious in terms o f  its potential r o  cause loss of life, inlur.ies, property damage, arid traffic congestion. 
Figure 1 1 1 -  14 presents the tiniel!ne for vehic;e stability tasks 

Two technologies are promising The first is a n  ir-,ilb devicr rl iat s h o ~ s  the rollover threshold o f  the r ig and 
advises the drivel t o  avoid teactiing or excecdirig i t  Ttie x i o r l d  i s  J system for rnuiriple-trailer- combinations that 
wil l stabilize the I ig by selectively applyirg ti i k ~ n g  i t  i n d ~ i i ~ l u l l  wheels This systeiri i s  intended t o  defy a phenom- 
enon called rearward amplif~catron, where each successive trailer has a m o t e  severe r e-iction t o  an initial steering 
move by the driver For this system t o  wort<, the cnt lre co,~ ib inat ion must be equipped wi tb  electronically con- 
trol led braking systems Although these braking syjcenls ai c now a p l  oduct ion opt ion ft o m  one t ractor  rnanufac- 
curer, they 'ire n o t  yet offered on product ion t r  ailcl s t i ,  t h i  Urlrted States 

Figure 111- 14: Vehicle Stability Timeline 

7. Driver Condition Warning 

Truck driver fatigue is a factor in 3 t o  6 percent o f  fatal crashes invoiving large trucks. Fatigue i s  also a factor in 
18 percent o f  single-vehicle, large-truck faral crashes, which tend t o  occur more  frequently in the late-night, pre- 
dawn hours. Commercial  drivers themselves recogrtze fatigue and inattention as significant risk factors, having 
identified these conditions as pr ior i ty  safety issues at a 1995 Truck and Bus Safety Summit. Figure Ill- 15 presents 
the timeline fo r  driver condit ion warning taslts. 
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Driver  condit ion warning systems alert drivers t o  conditions such as drowsiness. U.S. D O T  is currently developing 
a real-time, on-board mon i to r  that measures the degree t o  which eyelids covet- the pupils over time, the best- 
Iknown predictor o f  the onset o f  sleep.Technologies are also being used t o  provide overall alertnessldrowsiness 
status through feedback mechanisms, allowing the driver t o  formulate bet ter  sleep habits.This service wi l l  proba- 
bly be introduced first on  commercial vehicles. 

( ~n nlerc ar '/eit.'iir e 13- ver Ccro a &a. 11 14 1992 1994 1996 1998 2000 2002 2004 2006 

P r o b e r  D e f n ~ t ~ o n  a r d  Se e c t o r  
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Figure 111- 15: Driver Condition Warning Timeline 

8. Safety Impact ing Services 

M o r e  than 90 percent o f  crashes are the result o f  driver error.This statistic raises a concern over the effect o f  all 
the in-vehicle information systems being introduced. O f  particular interest for  IVI is the integration o f  these and 
other  driver assistance systems and the resulting impact on  the drivenThese technologies can be considered safe- 
ty-impacting services, in that they stand t o  fur ther  compound driver distraction. Examples o f  safety impacting ser- 
vices include: 

Route guidance and navigation; 

Adaptive cruise control ;  

Automatic collision notification; 

Cellular telephone; 

In-vehicle computing; 

Con t ro l  assistance for  transit buses; and 

Vehicle diagnostics/prognostics fo r  commercial and transit vehicles. 

Where W e  Are Going 

The ultimate objective o f  the IVI program is t o  w o r k  cooperatively w i th  industry t o  advance the development and 
deployment o f  safety-enhancing intelligent vehicle technologies that address each o f  the identified problem areas 
fo r  all vehicle platforms. O v e r  the next  5 years, this w o r k  will be done primarily through research focused o n  
developing in-vehicle and infrastructure-cooperative solutions. 

For in-vehicle research, IVI technologies have the potential t o  dramatically reduce roadway crashes. However, care 
must be taken t o  ensure that the vehicle operator  can safely and efficiently interact w i th  these systems. For exam- 
ple, the introduct ion o f  cellular telephones and traveler information systems in to the vehicle could fur ther  
increase the driver's work load and may increase distraction.The IVI program address Issues such as this as well as 
the impacts o f  driver assistance systems that the IVI program may introduce in to the vehicle. 

The program will fur ther  explore the linkages w i th  intelligent infrastructure technologies, as research in this area 
promises t o  yield fur ther  vehicle safety enhancements. A n  example would be the exploration o f  roadway-based 
enhancements t o  crash avoidance technologies. Results f rom the early crash avoidance and the Automated 
Highway System programs indicate that in some problem areas, the necessary system performance can be 
achieved m o r e  effectively w i th  cooperative vehicle-infrastructure and cooperative vehicle-vehicle systems. For 
example, the intersection collision problem probably cannot be completely addressed wi thout  an infrastructure- 
cooperative component. For this reason the role o f  infrastructure will be addressed in the individual problem 
areas, as well as f r o m  a crosscutting perspective. 
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How We Get There 

U.S. DOT's mission is t o  provide leadership, expertise, resources, and information through the IVI program t o  
continuously improve the quality o f  o u r  nation's roads and the vehicles o n  them. U.S. D O T  undertakes this mis- 
sion together w i th  all its partners t o  reduce crashes and the resulting injuries and fatalities.Appendix A contains a 
high-level roadmap fo r  the IVI program. I t  illustrates the broad IVI program elements and the sequence in which 
these program elements wi l l  be accomplished. Under  TEA-2 I ,  the following initiatives will be undertaken by U S .  
D O T  t o  meet  the objectives o f  the IVI program. 

Strengthening Public-Private Partnerships. The main goal o f  IVI is t o  improve driver safety through the 
development, introduct ion, and commercialization o f  driver assistance products that can reduce crashes and inci- 
dents.To achieve this goal, US.  D O T  must w o r k  cooperatively wi th  the organizations that can help get these systems 
t o  the marketplace. In FY 2000, U.S. D O T  formed a partnership w i th  industry t o  mutually govern and conduct 
enabling research fo r  intelligent vehicles, and wi l l  continue t o  foster such partnering opportunities as they arise. 
ITS America, serving as a Federal advisory committee, wi l l  also provide stakeholder advice. For transit vehicles, key 
partnerships w i th  fleet operators wi l l  be necessary as well. 

Multiple Platforms. The inclusion o f  the four individual platforms wi l l  allow U.S. D O T  t o  expedite the commer-  
cial availability o f  driver assistance systems across all platform types. Although the largest problem area is in light 
vehicles, U.S. D O T  wil l  be able t o  conduct field tests and quantify the benefits o f  some systems in the other  plat- 
f o r m  areas before they are ready t o  be tested on  light vehicles.This will provide U.S. D O T  a bet ter  understanding 
o f  the benefits and give guidance o n  where best t o  conduct future research. 

Encouraging Cooperative Infrastructure. To date, research o n  crash avoidance systems has focused almost 
exclusively o n  in-vehicle systems.Although autonomous in-vehicle systems are easy t o  deploy, the required system 
performance for  some problem areas can only be achieved through cooperative systems. For this reason, the IVI 
program wil l  address the role o f  infrastructure f rom an individual problem area viewpoint as well as f rom a cross- 
cutting perspective. 

Evaluating Multiple System Integration. The IVI wi l l  address the potential impact, both positive and negative. 
o f  integrating multiple systems that provide IVI services.The impact o n  driver work load f rom multiple systems 
competing for  the driver's attent ion wi l l  be studied.The potential benefits f rom combining multiple services also 
wi l l  be studied. For example, a digital map data base could be designed t o  per form the necessary functions for  a 
roadway departure system as well as an intersection co l l is~on avoidance system. 

Developing Generations ofvehicles. The IVI wi l l  focus o n  developing generations o f  vehicles w i th  increasing 
capabilities. In a single generation, each platform wi l l  have different levels o f  capabilities based o n  its unique oper-  
ating environment. O v e r  time, each vehicle platform wi l l  increase its capabilities t o  higher levels.As generations 
advance, the role o f  vehicle-to-infrastructure cooperat ion is expected t o  increase in importance, as is that o f  sys- 
tem capability.The focus in each generation wi l l  be t o  evaluate the benefits, technical capabilities, and user accep- 
tance o f  in-vehicle and cooperative systems.Thus, the generation process provides most  o f  the impor tant  IVI 
milestones, where each vehicle generation wi l l  serve as a benchmark f rom which t o  measure the progress o f  U.S. 
DOT's research investment and the qualifying factors for  achieving the next  generation o f  vehicles.To support this 
effort, U.S. D O T  wil l  develop standard measures and objective test procedures, and incorporate ongoing peer 
review in to the IVI program. 

In 1999,"Generation Zero"  operational tests will be initiated across all four platforms t o  assess the technical per- 
formance, determine user acceptance, and measure the benefits o f  driver assistance systems that are expected t o  
enter product ion preparation between 2000 and 2003. U S .  D O T  expects t o  generate preliminary performance 
specifications in FY 2000 that define key elements o f  Generation Z e r o  technologies. Generation Z e r o  products 
wi l l  begin t o  be delivered in FY 2000, and development o f  Generation O n e  technologies will begin. Generations 
O n e  and Two are expected t o  address systems w i th  m o r e  advanced capabilities, higher levels o f  integration, and 
increased infrastructure cooperation. Each generation wi l l  culminate in multi-platform field tests, which wi l l  objec- 
tively evaluate improvements in safety and driver performance resulting f rom the introduct ion o f  intelligent vehi- 
cle systems. Generation O n e  technologies wi l l  begin t o  be tested in 200 1 ,  and are expected t o  be ready for  use 
beginning in 2003. 

PROGRAM AREA FIVE-YEAR PLANS 



Addressing Human Factors. Recognizing the importai:ce of hilman factors t o  the success o f  IVI, U.S. DOT 
w ~ l l  trtitlate t.esearch t o  ensure that ind~v idud  services p r w i d e  dwet-s  wirh appropl-iate infor-mation that they can 

efficiently process and t o  whicth rhey can safely react. Human factors I-esearch will help t o  flag poreririally trouble- 

some issues related t o  making warning systems cornmel-c~ally available. Critical hurnlr i  factors research issues 

include h o w  IVI services relate either t o  one another o r  r o  equipment already on  the veh~cle, in terms o f  the 

driver's ability t o  handle the new services. Once services become cotnrncl.cially available, humari factors research 

is needed t o  examine d r ~ v e r  response ;qd adaptation, as well as un~ntended safety consequences. 

Facilitating Peer Review. In FY i 999, U.S. DOT engaged tihe TI-anspot.rai~on Resen)-ch Boat-d t o  condl ict  an 

ongoing. multiyear review o f  the IVI. A standing coninlittee b a s  established t o  annuailv review the goals, program 

design rind operation, stt-aregic plan. and ~ndividual r.t-oparri dcrvents o f  the IVI progl-.lm Eventually, the focus wi l l  

shift co review o f  i r ld~v~dual  par.tnerships, eva lua t io~~  of p!-og~-anj optl.dtio:is. ~ t ~ t i  DI-ogr~ss on  achteving p r o p  Jtn 

goals.The committee 1s corriposeti o f  sublecr experts iri ~ , l r b l ~ c  al:d pi-ivnte scccc?~' R&D, :!!r>to~- vehicles, atid sens- 

rng, compirter, and celecomrnunic.at~oti~ technologies. 

The IVi program will opei-arc i.~rider r i le guidinct. of A public aiid ptwate secrol- wol-Icing group, and w ~ l i  be jointly 

managed within U.S. DOT by FtWJA. FMCSA. FTA. .,lid Ni-ITSA C ~ ~ i d a i i c e  ,in3 d!trecc,r;li niso will be sought f rom 

d l  stal~eholdet-s n o t  reFi eccnted in che wot-iting gt-otip 

A product o! common goals and sihared besc ~ntct-ests. the IVI pt.ogi arii wil l he!p 19,s. DOT fcilf~ll I t s  i-nrsstor; oi 
Improving out- natioti's a-anspot-tat.ion system by offei-ing ne,lt--te~-tii i m i e t ! ~ :  o f  crasii I-eduction and tt-anspot-t 

efficiency. By facr1ita:i~;g :he depioyrnerit o f  vehicle-I elated safetv arid mobility-crihanc~ng pi.oducts arid systems t o  

Milestones for C:,nducting Research 

1995 Iriitrate peer- review by h e  TI-anspot-tation Reseat-cil Board 

lnitiace Generatloll Zero operational tests iri four platfoi-ms. 

2000 Form a publtclprivate partnership with industry to iiiutually govei n and conduct 
enabling I-eseal-ch for intelligent vehicles 

Complete Generation Zero prcltmtnary performarice specif~cations. 

Begin delrvel-y of Generation Zero techriologres. 

Initiate developnient of Genet-ariori One tectlnologies. 

200 I Complete Generation Zero operaciondi tests. 

Initiate Generation One opermonai rests in four platfor-nis. 

2002 Conduct Generation One operational tesrs in foul- platforms. 

2003 Begiri delivery of Genet-ation One technologies. 
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TI-anspo~ ia t ion professiorials must talqe n "systems appi-oaih t o  plarinlrig, i~-npIenieritatio~? and operations in order  
t o  ensure that the full effecweness o f  ITS technolog~es w , 1  be realized, W I S ~  ind~vidual deployments connectca t o  
a niean~rigful netwo:-l<.Tliis :ippi.~acii er-npha: izes collairor-ation among affected pal-tics m a  coriipatibil~:y across 
iii~-isdictions. Systems rnust oe csrnpat~ble. o: ~ n t t ~ ~ . o p c t - a b l ~ ~ .  ~t i i ian j  levels t o  operate effectively. Systerns ~nte i -op-  
cr-ab;l!ty :.an be achieved at three lcve~s techriical. r i s t ! : ~ ~ ~ ; o n a l ,  anri PI-ocediii-'11 !-i~wevet.. riarioriai, r.eglonal, a ~ d  
local usel-s must detel-mine the ~ppi-opi-i, ite level ot ~ n c e r c x r a b i i i t y  fcr- any appl~cation ITS America has recently 
foi-med :in interoperabil ity subconi in l~rec w i c h i ~  rt; .,t,iriri.;r-ds aiid pi-otocols Lonirnittee rc address these Issues. 
IJ S. D O T  w ~ l l  ensure a close Ilrik ~ i t l i  t : )e I1.S P. i :~ci-  i :u : i tor~~- l i t tec t o  ideiirifv a i m s  ~ h e t - e  inter-operability 1s 

Itey. t o  help uiidei.st:ind rhe n i u l t ~ p l t ~  I S S L I ~ S  i i 1 w l v i ~ : j  111 .!(.!i*iiviiig that ~ t i t ~ i - o p ~ ~ . a b i l i t ~ .  ;ii-tC ::o ensure that the i,sel- 
conimunrty is aware o f  the Issues i i . v o I v ~ d  

U.S. DOT'S N;irionaI ITS A I  it11:ecti~; c 2nd i T S  ~c.ii:dai~~-Is ,I '  _: a in~ed  i r  i , i i i I < ~ r i i l g  :ec/1riii,7i ,:itirc;pernb~!rty. tne Capri- 
b~l!:y of the hardwa!-e and soiwa:.e ele!iiciit , ic :, :~ri:;iar-11 ari:.T!ie N,iticrini ITS Ai -c i i~ tcr tu i -e  pi-ovides the frame- 
work ,  suppol-tliig arialysi:. 1 1  lp,e.ici.LaLioi: s ~ !  ;ice;? it id tii..,iier 1~(;~111ci::enr.\ esst.riiia t o  gtride rite st:ir?d:~r-ds 
developnierit plocess, I t  also ~ I U < I G S S  ji:~tc ,1116 1%;. I I A I ~  put-tacioi; r;ffi:-ials ~ 1 1 1 ~  i rr:cj! 11.2 4 ~ c ~ l i t 2 t e  ! T S  iri:eg,.a- 

t ion in tl-1e11. a i m  ITS standards. 111 cor l j : inc t i~r l  w r l i  r l e  i\; irictiiai ITS Ai.chitectcir-e, t.r!s~.~i-c rtiat d ie  ft.sr;iewoi-1.c 
interfaces efiable nationally cotnpat,bie i:irrill,gerlr ri-;i:'spcx ration systems. 

Proced~irol ri~teroperobrlrty 1s the adc,ption of con:r-ll;r> pi-oc~,dui es co ai:ow rhc 1~1ealllilgfti' exchange o f  iriforrnatiori 
These serve t o  define the t.xpecrca q i i ~ l l t ~  < hal-,;ctci isrii: f-31. data. devices. atid iysrerii; Wi :~ lc  the general need 
fo r  such performance measill-es I: i . lei~-. i t  ir t o c  rir 1 )  t~ ~ , c  able t o  dcfilie oi- cr-!,at!: r i icv i  2c presenr. 
Performance ~ req~~ i re inenrs  siich as speed. ; i c r i i ~  ncy . i r ~ i !  t i ~ b i l r y  will hc ~rcvealei! 1 1 ,  f i l t ~ ! ~ ?  years 3s i-eai-world 
experience wi th  ITS pr.odiicc, ::id services growt.. 

THE NATIONAL ITS  ARCHITECTURE 

The full potential o f  ITS is realized :I:!-oogh : "5yiterns 31-c~i i tecr~tt-e" whicli giiides ri le cool-dirirlted deployment o f  
ITS by p i~bhc  ageiicies and pi.ivate r~l.gariizat~oiis .iIii,c ,111d t,.iiiu: cs rlieii- ,;liCgi-aticii, 7 he IUarioriai ITS Ai -c i i tectdre 
is a fl-amewor-lc that defines the t ' i i~i i r ioi is pet-foi-~iied by I1 5 cotnporlcnrs ar!d the v;~i lous ways i i i  wi;lch cor;ipo- 
nents caii be ~ r ~ t e r c o ~ l n c c r e ~ ! . T t i c  N ~ t i o i i a l  1 1-5 A ,  chitcctu 2 does r iot I epr-csent ;i p,il-ticuIa~- des~gn or- i TS con- 
structiori. Rclt1ie1-, ~t provides a star-ririg p o i i ) ~  Ti c j i ~ i  wliic t i  ~;alteliolder.s u r l  gv.11 k togetlici- co rnaite the vision of a 
uriified. i r~tegrated ITS for  their  I cgron 3 I-ea:ity. Al:tio:rgli : I?<'  ai-chirecri~i-e i s  t latioris 11 :.cope, i t  benefits state and 
local agencies by helping cher!: t o  swe plari~,.ng ririls., save ~i i ipleinenrarion costs, ~ i l d  acheve Inaxlmum bellefits 
through the irnplernent,itioii of  an ititegi-ateti intelliger,r rr inspot-tatizli syscen? 

The National ITS Architecture i s  techrilcally sourlo, flexlblt er lo~tgh t o  be adapted by lunsdictions o f  all sizes, and 
has been broadly received across the countr-y. I t  helps p ~ i C i c  agencies identify potential ITS npplicatlons and deploy- 
ment  opportunities for  addressing local nee& 111 che context  of ~nst i tut ional consti-aliits For- example. it helps 
stakeholder-s become aware o f  optiorts t o  cc,nsider w t i c ~ i  riial<itig ITS choices. In some cases, the 21-chitectii~-e tools 
provide insights Into potenrial syrietyes between sysrems The Natlorial ITS Arcii itectul-s 1s also a source o f  infor- 
mation fol- creating and enhanc~ng institiitiorial ~rclntiotist:~ 5 within a I-eglon I t  ~de~ i t l f i es  ~ n s r ~ t i m o n a l  linkages and 
emphasizes potential infoi-matiori exchange .%rid actlvity cc20i dination tl iat can iinpi-ove efficiency and performance. 



Thus, the National ITS Architecture is a useful t o o l  in supporting planning and project development activities, par- 
ticularly where integration is the objective. I t  has been developed t o  enable and guide - n o t  mandate - consistency 
among investors, purchasers, producers, and users in order  t o  reduce the risk o f  incompatibility.The specific tech- 
nologies and institutional arrangements used in any particular deployment are left t o  the discretion o f  the individ- 
ual agencies and organizations involved.The National ITS Architecture allows agencies t o  design projects and 
deployment approaches for  meeting near-term needs while Ikeeping options open for  eventual system expansion 
and integration. 

Where We Are 

The National ITS Architecture n o w  covers 3 1 user services, and is being kept up-to-date through the incorpora- 
t ion o f  input f rom deployment programs throughout the country, as well as f rom emerging ITS standards.The 
architecture is available o n  bo th  the Internet and C D - R O M  for  broad distribution.Version 2.0, incorporat ing 
approximately 100 changes and significant usability improvements, was released in September 1998.Two training 
courses, one focused on  the private sector and one on  the public sector, were developed and delivered t o  more  
than 1,800 stakeholders around the country by September 1999.The training pace has quickened as the trans- 
portat ion community addresses the TEA-2 I requirement fo r  conformity w i th  the National ITS Architecture.This 
educational process has been vital t o  enabling planners t o  use the architecture as a too l  and in facilitating its 
acceptance within the community. 

The National ITS Architecture played a key role in the Metropol i tan Model Deployment lnitiative sites funded 
under ISTEA.The four sites used the National ITS Architecture t o  develop their  regional architectures that link 
new deployments and legacy systems.These sites are demonstrating the benefits o f  integrated applications for  
managing traffic and transit, coordinating emergency services, and providing real-time transportation information 
t o  travelers, while showing the flexibility o f  the Architecture in being tailored t o  meet local needs.The sites are 
serving as models for  o ther  metropol i tan areas t o  use in developing integrated ITS programs. 

Where We Are Going 

The goal o f  the National ITS Architecture program is t o  provide a framework that wi l l  enable a seamless, nation- 
wide transportation system that can meet local stal<eholder needs. Over  the next  5 years, the National ITS 
Architecture wi l l  continue t o  be the cornerstone for  integrated ITS deployments. Linl<ages w i th  other  progt-an1 
areas must be maintained t o  ensure consistency, continuity, and a clear message t o  industry and public sector 
partners. U.S. D O T  wil l  continue t o  ensure that the National ITS Architecture responds t o  the changing needs o f  
the National ITS Program and the ITS industry by Ikeeping it robust, up-to-date, and relevant. Infrastructure 
deployment support is essential and wi l l  remain a significant element o f  the US.  D O T  program. 

How We Get There 

Over  the next  5 years, the National ITS Architecture will continue t o  be expanded and refined. ITS applications 
wi l l  continue t o  emerge as advances in data processing and data communications open up new possibilities fo r  
system integration: the National ITS Architecture needs t o  respond t o  these advances. For example, a new 
archived data user service was recently approved and was integrated in to the National ITS Architecture in 
September 1999, bringing the number o f  user services covered t o  a total  o f  3 1. (Full descriptions o f  this user ser- 
vice and the previously added highway-rail intersection user service are included in Appendix C.) User services 
and user service requirements also are being examined t o  ensure rural ITS applications are fully addressed, w h ~ c h  
may lead t o  the identification o f  additional user services andlor requirements In FY 2000. Intel-modal freight, 
weather, and emergency and incident management are other  areas where stakeholders see a possible need for  
architecture modifications o r  enhancements. In addition, the Intelligentvehicle lnitiative will likely require an open 
interface t o  the ITS infrastructure, implying corresponding changes t o  the National ITS Architecture. As changes 
are added t o  the Architecture, US. D O T  wil l  make changes available quicMy t o  users over [he Internet, and will 
periodically release versions on  CD-ROM.  In December 1999,Version 3.0 o f  the Architecture was released. In FY 
2000,Version 4.0 will be released; it wi l l  contain new rural services and requirements as well as any other  
changes. Additional CD-ROMs wil l  be released in later years as appropriate. 
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As ITS deployment support fo r  metropol i tan, rural, and statewide ~nfrastructures has become m o r e  o f  a focus o f  

the National ITS Program. U.S. D O T  is continuing t o  conduct Architecture training courses in FY 1999 and 2000, 
focused on  bo th  the public and private sector, and taught in neat-ly every state in the country. A software too l  

called "Turbo Architecture" has been developed by U.S. DOT and is available. Intended principally for  publlc-sector 

transportat ion professionals at state, region, and metropol i tan planning organization levels, it will find use within 

the private sectol; and is planned t o  be a user-friendly too l  t o  assist in the development o f  regional ITS architec- 

tures that are consistent w i th  the National ITS Architecture. U.S. DOT wil l  maintain this too l  in FY 2000 and 

beyond. Finally, U S .  DOT has developed a program of training workshops targeted first at the Federal field staff, 

bu t  migrating t o  states, regions, and metropol i tan planning organizations t o  facll~tate their regional and project 

architecture and deployment effot-ts.This detaded deployment support was initiated in FY 1999 and wi l l  continue 

through 2003. 

Thus, over the next  5 years. U.S. DOT w ~ l l  use the N a t ~ o n ~ t l  ITS Architecture t o  support integrated ITS deploy- 

ment, wil l incorporate integrating new user services arid requirements in to the National ITS Architecture, wi l l  

train transportation professionals in the use o f  the Architecture, and will support the development o f  ITS standards. 

Milestones for the National I T S  Architecture 

ReleaseVersion 3 0 of the Naronal ITS Architectui-e 

Provide detailed deployrnenr siipport to I-egiorial, state. or rnetr-opolitsn planning 
organization efforts. 

Coriciriue intensive pi~bllc arid prwate secror at-chitecture ti-airling courses targeted to 
include representatives from all 52 FHWA divisions. rhe four I-esoui.cc centers. I 0  FTA 
regions, state DOTS, aiid U.S DOT headquarters 

Develop the "TLII-bo Ai-ciiirecture" sofrwal-e tool 

Inreg,-ace new I ural set-vice(s) 'nro the National ITS Arcliitectur-e 

Relexe version 4 0 of the Natlonal I7 '1 Architecture with new rut-a service(s) and 
req~~ii-einenrs a s  well n i  othei Ar-ctirertiii.e refinements arid niodif~caticns 

Provide detailed deployment suppor.t l o  an incr-easing number of I-egior;, state, or 
rnerr-opolitan planriirlg orgnnizat~oii efiorts 

Maintain the "Turbo Aichitectur-e" software tool and distribute to ,111 FTA regions and 
FHWA divisions. 

Continiie public and pr ivate sectoi- ai.ciltect~ii-e training coul-ses bised or1 demand. 
Include thc"Turbo Arc!irectui-e" software tool in the ~l.chitect~ri.c r~-~lr : lng course 
curl-ic~~luni. 

Provide detailed deployment support ro a r i  increasing number of regtoil, state, or- 
meti-opolitan planning argarization effqrts. 

Maintain the "Turbo A!-ctiitecrut-e" soirwar-e tool and distribute to Federal field staff. 

Release updated vel-sioiis of :he National ITS Ar-ch~tecture with ~refriemenrs as necessary. 

Inregrate new user set vices addressin4 weather- and irlrei-modal ir-eight, if desired by 
staketio1de1-s into the National ITS Architecture 
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ITS STANDARDS 

Since the inception o f  the ITS Program under ISTEA, stakeholders liave recognized the need for  ITS standat-ds t o  
achieve technical interoperability.Without techn~cal standards, state and local governments, as well as consumers. 
risk buying products that d o  n o t  necessarily w o r k  together 01- w o r k  consistently in d~ffel-ent parts of the country. 
US.  DOT is facilitating the creation o f  technical standards t o  Initiiinize PLI~IIC sector nsI< in procuring these pr-oducts. 

Standai-ds and protocols define h o w  system components intet-connect and intet act within an ovet-all fran-teworlc 
Iknown as an architecture. Standards specify h o w  various technologies, pt-oduc:s, and conipoiicrirs m u l r  perfo!-rr7 
when used in combination o r  ~nterchanged. For example, standards enablc teleplione sysrerns, rr var.ic-I; wuntr-ies 
t o  tl-arismit and receive voice signals. Protocols define how data are t o  ue exchanged. ;lrld cover specific data 
issues such as which messages have pr ior i ty  over each o ther  

Standards are "open" if published for use on  a nond~scl-imitiatol-y. competitively r-ieutl-a! b:,sis, t h e i ~ b y  e:iai.,i8ilg 
open competi t ion among interchangeable products. Use o f  open standards pl-:.vents agellc~cs f i .on being ILr~iited 
co usilig a part~culat- vendor for  upgtxdes 2nd enhancerrirints. Opcr i  teievis~on standx-ds, for exnr1~ le .  allov, televi- 
sion sets wi th  different capabilities, made by many different manufacc:~l-ers CYTI- r.he last 5C; years, -:> ,ise common 
broadcast signals. In the ITS industry, adherence t o  ITS sr.r?ridai-ds will eriable t~.welet-r. t o  access ITS services, sach 
as travel conditions, as they travel by car 01- transit between c~t ies or- nc!-3;s bat-der-s. ~ t h o u r  req~~ir-ir:g reparate 
devices as they rl-awl. Sach compatibility and interoperability arncng agencies, jut-~sdictioris. acci starcs i C  ;kry l o  
promot ing an effective ITS !nu-ltet. 

Highlighting a need for  techriical conipatibility,TEA-2 I requires U.S. D O T  ro "ide:i:lfy nctlvirlcs t!iat provide for 
the dynamic development o f  standat-ds and PI-otccols t o  promote a!id ensui-e interoper-abiltry In rhc. ~mplener i ta-  
t ion o f  ,ntelligent transportation system technologies, iric!iiding actions u k c n  r o  ~ " - : t2b l i~ t i  CI irlc,il sr;l.nd;itds." 
Because standards are so importacr.  the ITS standards program 1s descl-ibed in gt-eat detail . I )  t h ~ s  chapter. 
However, ITS standai-ds are inextricably linked wi th  rhe N.ttionai ITS .41-chitecturt Wtie*: emp!!~yet i  iogct! iei .  [he 
National ITS Architecture and ITS statidards are powel-ful r o d s  iha: factl,cnte ivtegr-ation ,117d as$ir.t ;il-ens :I; 

achieving systems interoperability. 

Where W e  Are 

Over  the past several years, U.S. D O T  has funded existing standards development 01-ganizatioris7 (SDOs), i l l  con- 
junct~on w i th  industry volunteer support, t o  accelet-ate ctic tradi[iona! consens!~s-based pt-ocess llsed t o  develop 
standards.This process has been successful: ITS standards devciopnient tias pt-oceeded faster- ti-ini> not-n:al 
Approved standards are entering a process o f  testing and, as more standat-ds enlet-ge f!-om the S D O  process, tes;- 
ing efforts will increase.Thus, the ITS standat-ds progt 3rri has beguri t o  rh,ir i r i  fociis i~r idet- TEA-2 i fi-on1 deveiop- 
merit t o  deployment o f  ITS standards. 

In 1996, standards development organizations were charged w i th  accelerating the developr~ierv of ITS stand71.d~ 
based on  interfaces defined in the National ITS Al -c l~ i tect i~re.TI iese standat-ds, Iknown as "Phase I" standat ds, are 
needed t o  support implementation o f  the 29 ITS user set-vices that fc~rmed the orjgrnsl basi. o i  the National ITS 
Archi tecture.At  the beginning o f  this effort, the ITS community deemed 80 starida~.ds t o  be of most  immediate 
need and encouraged accelerated developnlent, while other  scandal-ds were deferred for  developmen: at a later 
date.At present. 20 o f  the initial group o f  standards have been published, 6 are endot-sed. 24 are CLII-I-ently being 
balloted, and the remaining 30 are undei- development and pt-ogl-essirig quicltly t o  ballot by the wsponsible SDOs. 

'Standards deveioament organizations coordinate the  deveopmc~ir df i T ' S  srandnrds rhroug i~  iri31vidu;il conse~nsi~s-based pr-ocedures .or 

designing, nter . r i . i Iy  assessing, adopring, and publislirig standai-ds fot- use Sevel-a1 sraridal-ds i levelop~nenr org-inizarions lhnvc been t ~ v o l v e d  in 

the  development of ITS standards KO dare -- Ainet-icar Associaroii of State Higliw.iy ,itid Transpol ration Offci~is, Institute oi l r-at i ,po~-tat~on 

Engineers American National Standards Insritute. Aniei.ic.in S o i l e t y  fol-Testing a i d  Matel- ials. Consc~tnel- Electronics Manuf,ic:ul-ei s 
Association, Natiorri Elect r ica l  Manufacturers Association, I h ~ s r ~ t m  for E l e c t r i c a l  mid E c c t l - o ~ i c  Engineel s. 2nd Society of Automotive 

Engineers. Addt t ion i  standards development oipriizationr ni.iy be used i t \  t he  f t t ~ i t - e .  as apptopl a c e  
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Milestone charts fo r  all Phase I standards cut-rently uridei- development are included In Appendix B, this ~n fo rma-  
tlori IS updated regularly and can be found o n  I J  S DOT 'S  ITS web site at wwwits dot gov Development of the 
I-emainder o f  the standards identified w i th  the baseline arrh i rect i~re in 1996 began In 1999 This includes those 
standards that were deferred, as well as any necessary expansions t o  Phase I standards :ha[ have alt eady been 
developed 

Where W e  Are Going 

r h e  over all goal o f  the ITS standat-ds program is t o  have s comprehenstve set o f  ITS standards developed and 
I outtnely used by states anc' localit~es t o  deplc y iiicegi ,ltec in:ei modal systems Over  the next  5 years. U S D O T  
expecrs that all ITS starldards ri it~aliy  denti if etl in the NIL ?iial ITS Ai-ch~tecture wili be developed. m d  that the 
ITS stantlar ds program will ~r ic lude iricwased nctentlon t o  rhe Issues associated w ~ t h  implementation C r ~ t ~ c a l  stan- 
dards f c ~  ITS have been idcntif icd 2nd the11 develop~ner>r vv I be actrvely m o n l t o ~ e d  

How W e  Get There 

US. D O T  wil l  focus its efforts in five program tracks: development. testlng. ou t reac i~  and education, techn~cal assis- 
tance, and policy support.While all five tracks ai-e inipoi-ta:it t o  the program. the PI-imary focus will be on  testing 
and outreach. By applying significant resoui-ces in those tw.2 areas. U S .  D O T  will ensure that standards are mature 
enough for  implementation p r io r  t o  requri-ing theit- use, and that the user corrimunlty uridet-stands the benefits o f  
using thein.The descr ip t io~s  below o f  the five pi-ogr-nm t r ; ; c l ~  include a bl-ief explanat~on o f  t iow U.S. D O T  will 
ensure a dynam~c process for  standards In each area, specfic ,Ictivities t o  be under-talteri by U.S. D O T  and its part-  
ners, and expected m~lestones under-TEA-2. I 

The dynamic process presented i l l i~~t i -aces h o w  U.S. DO-T at l l  be irivolved w ~ t h  a standard o r  group o f  standards 
through its lifecycle The lifecycle call be seen a: three d~st inct  stages: development, evaluation and demonstration. 
and deployment. Development includes the technical w o r k  needed t o  create and publish a standard for. Initial use. 
The evaluation and demonstration stage involves pr-oving a standard in pi-actlce. Deployrnent is undertaken once 
standards are proved thro:~gh testing and car) be promoted for- widespread use In the development o f  commerc~al  
products and the implementat~on of public snctol- ITS infrastruct~tr-e.The role o f  the U.S. D O T  iri each o f  these 
three stages wi l l  be descr~bed in each sect ion 

Development 

U.S. D O T  relies on  established standards development organizations t o  ensure that a vlgorous process is in place 
for  developing, refining, and updating ITS standards Development involves an iterative process throughout the life 
o f  any standard.While the majori ty o f  the w o r k  done by standards development organizat~ons occurs in the 
development stage, st3ndai-ds must also be refined and updated based on  their t-eal-world application. For this 
reason, there must be a strong llnltage between development and testing acuvities, and s o l ~ d  feedback mechanisms 
in place w i th  the SDOs during all three stages o f  a standard's 1ifecycle.The standard development lifecycle is illus- 
trated o n  Figure IV- I .  
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Developmental Stage Evaluation and Demonstrat ion Stage Deployment Stage * 

I Feedback Loop I 

SDO Develops Standard Standard Refined by SDO 
Based on Initial Applications 

and Testing 

Figure IV- I: Standards Development Lifecycle 

Standard Updated by 
SDO Based on 
Ongoing Use 

Under TEA-2 I ,  U S .  D O T  wil l  complete the development o f  the most  impor tant  Phase I standards, initiate develop- 
ment  o f  remaining Phase I standards, and expand development in to Phase II standards. As the National ITS 
Architecture continues t o  expand in to such areas as intelligent vehicles, data services, emergency services, and 
rural ITS applications, new standards may be required. For example, the need fo r  standards for  highway-rail inter- 
section and archived data user services is currently being assessed. Standards in these areas are the first standards 
developed beyond the initial Phase I standards, and are grouped as "Phase II" standards. Development o f  Phase II 
standards began in 1999, w i th  additional standards being added through 2003, and possibly beyond. Milestones for  

A 

development under TEA-2 I are listed below. 

Milestones for Development 

1999 Complete development (i.e., a final draft) of the most important Phase I 
standards - 70 standards to  ballot or beyond. 
lnitiate development of remaining Phase I standards. 
lnitiate development of Phase I I  standards. 

2000 Identify needs for rural ITS applications. 

200 1 Identify needs for intelligent vehicle applications. 

2002-2003 Continue development of Phase I and II standards, as needed. 

Testing 

Once developed and published for  use by an SDO, newly created ITS standards must be proved in practice t o  the 
satisfaction o f  intended users.Testing is an essential par t  o f  achieving this goal.To be successful, standards testing 
must involve cooperation among U.S. DOT, the standards development organizations, industry, and the user com- 
munity. Industry must be engaged t o  develop products fo r  use in testing. Even as standards are in development, 
industry is likely t o  develop prototype products that use the new standards.The SDOs are likely t o  validate and 
verify standards based o n  these prototype products before the standard is balloted. Once a standard is approved 
by the standards development organization, more  rigorous testing o f  the standard will be initiated o n  industry- 
developed prototype products t o  see h o w  the standard works in a real-world setting.The user community must 
be engaged at  this t ime in defining testing and readiness criteria for  each standard. 

As standards are tested, U.S. D O T  wil l  assess the results in consultation w i th  intended users. Once  standards are 
ready for  deployment, U.S. D O T  wil l  encourage the voluntary use o f  these standards, mon i to r  deployment o f  the 
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standards at the state and local levels, and initiate a rulemaking t o  require the use o f  proven standards in Federally 
funded ITS projects. Acceptance and certif ication testing will be needed at this point, so users can be assured that 
the products they purchase f rom vendors do  in fact adhere t o  the specifications o f  the standard. U.S. D O T  will 
n o t  be directly involved in certification, but  wi l l  w o r k  w i th  industry t o  ensure that a process is in place t o  facili- 
tate the establishment o f  appropriate certif ication criteria. 

Feedback is an integral pa r t  o f  the testing effort. I t  is recognized that some standards may need t o  be modified by 
standards development organizations as information is gained about their  real-world performance.The need fo r  
feedback wi l l  necessitate an interactive link between the standards development organizations and the testing 
process.This process is illustrated on  Figure IV-2. 

Developmental Stage Evaluation and Demonstrat ion Stage Deployment Stage 
* 

SDO Validates US. DOT Testing Initial Deployment 
Commun~ty engaged in defining deployment 

readiness and cert~ficat~on crlterta 

I I I 
Feedback Loop  

Figure IV-2: Standards Jesting Lifecycle 

U S .  D O T  has just begun t o  undertake a comprehensive program t o  test the ITS standards n o w  emerging f rom 
the standards development process.Testing wi l l  be conducted as par t  o f  pioneering public sector deployments 
t o  provide timely and meaningful information on  standards performance t o  the ITS community.Through testing 
and widespread distribution o f  results, ITS standards wi l l  "mature" m o r e  quickly, thereby leading t o  their  earlier 
acceptance by intended users. 

U.S. D O T  intends t o  leverage ongoing and planned ITS field deployments and t o  test standards in logical clusters. 
W h e r e  necessary, laboratory simulation testing o r  testing in a special purpose test bed also may be performed. 
Over  the next  5 years, U.S. D O T  will develop test plans, identify sites, conduct tests, analyze results, and disseminate 
information t o  the user community. U.S. D O T  also wi l l  actively mon i to r  the use o f  ITS standards in deployment. I t  
is likely that standards testing wi l l  continue beyond the period covered by TEA-2 I .  Specific testing milestones are 
listed below. 

Milestones for Testing 

1999-2000 Develop test plans. 
Identify sites and develop memoranda of understanding. 

2000-2003 Conduct testlng. 
Analyze and report results. 
Disseminate results. 
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Outreach and Education 

The ITS standards program has initiated a multifaceted outreach and education effort  t o  ensure that public agen- 
cies and private sector stakeholders involved in ITS deployment are aware o f  the availability and importance of 
using ITS standards.The overall strategy has three parts: nontechnical outreach, technical outreach, and t m n i n g  
and education. 

Nontechnical outreach 1s designed t o  present transportation stakeholders wirh the "business case" for  using ITS 
standards.Agencies planning t o  use Federal funds t o  implement ITS projects need t o  understand why, when, and 
h o w  t o  implement integraced ITS projects using standards. Nontechnical outreach will be Initiated t o  inform policy- 
level plann~ng and project decision makers, w h o  have modest techn~cal involvement, o f  the benefits o f  ~ ls ing ITS 
standards.This audience is important since these executives have a central role in creating policies, justify~ng budgets. 
and setting expectations that encourage ITS standards t o  be ~ d o p t e d  and used throughout their  organization in 
all plans and prolects. 

Technical outreach is aimed at techn~cal staff involved in project development and implementation. Educational 
materials, such as fact sheets, user gu~des. sample procurement specifications, and lessons learned wi l l  be pro-  
duced and developed for each ITS standard. U.S. D O T  is working wi th  standards development organizations t o  
coordinate the development and d~str ibut ion o f  t h ~ s  information. A Ikey method o f  delivery will be through the 
ITS standards page on the U S .  D O T  ITS web site, www.itr.dur.gov 

Standards development organizations arid U.S. D O T  w ~ l l  wol-lc togethel- t o  assess outreach and education needs 
for  specif~c standards as standards approach publication.The ~ d e v a n t  standards development organization will 
compile technical materials t o  accompany the publishing o f  the standard.These materials wi l l  serve as the earliest 
fo rm of standat-d-specific outreach. Specific outreach and education needs w~ l l  be incorporated in to technical and 
nontechnical outreach a s  necessary, and standards course nlodules wi l l  be updated as appropriate. Dur ing the 
implementation stage, benefits o f  deployment and lessons learned will be disseminated t o  relevant audiences, and 
training courses will be del~vered.Ttiis process is depicted on  Figure IV-3. 

Developmental Stage Evaluat~on and Demons t ra t~on  Stage Deployment Stage 
* 1 

Assess Training and Technical and Nontechnical Outreach to Showcase Benefits and 
Outreach Needs + Community 

Develop Training 

.t- 
Feedback Loop 1 

Figure IV-3: Standards Outreach and Education Lifecycle 

U.S. D O T  wil l  deliver training and education mainly by updating and revising professional capacity building courses 
currently in existence. Standards modules within these courses wi l l  be modified as new standards are approved by 
standards development organizations and testing begins. Most  training wi l l  be conducted through existing courses. 
bu t  specific courses o n  topics such as N T C l P  and TClP  are being developed, due t o  the widespread impact o f  
these key communication standards on  public sector ITS applications. In addition, Federal field staff wi l l  need 
specialized training t o  become stewards o f  the ITS standards program.They are the pr imary connection t o  state 
and local areas seeking t o  implement ITS standards. Specific milestones under TEA-2 I follow. 
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Milestones for Outreach and Education 

1999 Develop technical outi-each materials 

Enhance ihe ITS standards web site. 

Initiate nontechnical outreach campaigrl 

Deliver NTClP training course. 

Initrate TClP training cour-se development. 

2000 Complete TClP training coui-se developnient and conduct course. 

Incorporate standards modules in[o ~ x s i i r i g  courses. eriiphas~zirlg lessoi~s learned 
from testirlg. 

2000-2003 Prov~de techri~cal outr-each matel-ials, web site infor-matron, rioritectiri~cal ourt-each 
and training courses foi- each family of staiidat-ds as needed 

Develop and delivel- ITS standards rnod~rles as needed 

Technical Assistance 

In add i t ion  t o  t h e  documenta t ion  niatei-~als prov ided by the  SDOs ,  there  IS a need f o r  advanced technical suppo r t  
t o  help users th rough b o t h  early standards ~ tnp lerner i ta t lo r~  and widespread general use Technrcal assistance wi l l  
be  prov ided t o  help implement ing  agencles deal w t th  the  rransi t ion f r o m  legacy systems r c  systems that  are c o m -  
pliant w i t h  ITS standards Technical Isslstance wi l l  be  ari origoing act iv l ty tha t  w ~ l l  occui- r h i  =ugh TEA-2  I arid 
beyond I t  IS available t o  states and locallt ies t l l i - o ~ ~ g h  t h e  s.aiidal ds deve lopment  01 p i i i i n t i o f i s  Federal f ield staff. 
and the  Peepto-Peei- Netwot-lc 

D u r i n g  t! ie developmental  stage in the  life o f  a spec i f~c  stniidai-d. S D O s  wi l l  be  the  pr.ir-nai-y providei-s o f  technical 
SLIPPOI-t. AS standards are published, these or-ganizations w i l l  help intel-pi-et t he  deveiopr,ig standards for- pr-oto- 
type applications Dur-ing t he  evaluation and dernor isrrat ion phase, t he  standards deve !op i~ ien t  organ~zat ions  will 

cont inue t o  prov ide assistance. In addi t ion.  U.S. D O T  w ~ l l  NO!-lc w i t h  areas t o  ident i fy s i te -specf~c  technical assls- 
tance needs, and wi l l  develop addit ional materials t o  m e e t  those needs. O n c e  a staridat-c 1 5  I-eady f o r  dep loyment .  
U.S. DOT wi l l  p rov ide m o r e  widespread technical assistarice t o  t he  user- conirni in i ty This w i l l  be  delivered PI-[mar- 
ily though on-demand pee r  supporc.  Federal f ield staff. U.C D O T  technical exper-ts. mci i ibet-s o f  standar-ds devel- 
o p m e n t  organizations, and the  Peer-to-Peer- Netwot - I<  w i l l  p rov ide this servlce t o  2r-e;iL I. ; t d d ~ t i o ~ i .  Federal f ield 
staff w i l l  use ITS service plans t o  coord inate  assistance r o  state and local ar-eas.Th~-ough these actrvities. t he  stari- 
dal-ds p rog ram wi l l  assist users in  t he  rnlgt-arion t o  ITS staiidai-ds. 

A s  an ovgo lng activlty, technical assistance wi l l  involve an tei-ative process o f  denr i fy i t ig needs and t h e  appropi-I- 
ate mechan~sms fot- del ivery There fore ,  feedback wi l l  be  p ~ r  t t cu la~  ly i n i p o m n t ,  a5 t cchn  cal assistance wi l l  need t o  
evolve t o  m e e t  t he  chang~ng needs o f  usel s Tl i is  pi-ocess i ,hewn o n  Figur e IV-4 
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I Developmental Stage Evaluation and Demonstrat ion Stage Deployment Stage I 

SDO Provides 
Technical Support 

SDO helps interpret 
developing standard for 

prototypical applications. 

Provide Assistance in Initial Provide Widespread 
Deployments Technical Assistance 

Feedback Loop 

Technical assistance developed 
based on community needs. 

Figure IV-4: Standards Technical Assistance Lifecycle 

On-demand technical assistance 

delivered through peer support. 

Milestones for Technical Assistance 

1999-2003 Identify technical support needs. 

Deliver technical assistance to s ta te  and local partners. 
Incorporate standards technical assistance needs into ITS service plans. 

Policy Support 

U.S. D O T  expects t o  provide ongoing policy support t o  assist w i th  implementation ofTEA-21 standards require- 
ments.Two key policy areas wi l l  be the focus o f  this effort: critical standards and conformance w i th  ITS standards. 
These are separate and distinct issues. 

Critical standards. TEA-2 I required the Secretary o f  Transportation t o  identify by June 1, 1999 "which stan- 
dards are critical t o  ensuring national interoperabil ity o r  critical t o  the development o f  o ther  standards." 
Standards designated as "critical" under the criteria o f  TEA-2 I represent t w o  types o f  ITS standards - national 
and foundation standards. National standards are standards that enable national interoperabil ity in circunlstances 
where available ITS services may be accessed by large numbers o f  users, such as people traveling f rom state t o  
state. Foundation standards are needed fo r  the development o f  o ther  ITS standards. 

U.S. D O T  engaged the ITS user comnlunity t o  help identify critical ITS standards. Using the above criteria, stal<e- 
holders came t o  agreement on  the designation o f  17 standards as critical.This designation allows the Secretary o f  
Transportation t o  invoke a provisional standard for  any critical standard n o t  published by a standards develop- 
ment  organization by January 1, 200 1 .' There is a w a v e r  opt ion available, but  U.S. D O T  anticipates that all 17 
critical standards wi l l  be approved and pi~bl ished by that time. 

Designat~on as crltical does n o t  mean that a standard I S  automatically required for  immediate use in Federally 
funded ITS projects, o r  that i t  is inherently more  important than those n o t  identified as critical. For example, 
there are important standards fo r  public transit, commercial vehicle operations, and vehicle safety that are n o t  
critical t o  national interoperability. 

'Section 5206 of TEA-2 1 permits the Secretary of Transportation to invoice provisional standards a t  any time fot- any ITS standard under devel- 
opment.The legislation goes on to require the Secretary to establish a prov~sonal standard for each critical standar-d not adopted and pub- 
lished by the appropriate SDO by January 1,200 l 
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ITS  standards conformity. TEA-2 I requires that ITS projects ca r r~ed  o u t  us~ng  funds made ava~lable f rom the 

H~ghway  Trust Fund conform t o  the Nat~ona l  ITS Arch~tecrui-e, applicable standards 01- PI-ovisional standards, and 

protocols The Issue o f  conformity w i th  standards is separate and d~st inct  f rom the issue of critical standards T h ~ s  

policy apphes t o  all ITS standards, whether cr i t~cal  01- n o t  lnter lm gu~dance o n  this subject was issued in Octobei- 

1998, f~nal  gu~dance wi l l  be prepared through the rulemak~ng process for anticlpated release In 200 1 

U.S. DOT Intends for  a standard t o  go through a rlgorous process o f  I-eal-world evaluation before being formally 

adopted by U.S. DOT fo r  use In Federally funded ITS projects. Significant resources are b e ~ n g  applied t o  ensure 

that standards are mature enough fo r  implementat~on p r io r  t o  adoption. Once a stnndal-d has gone through suffi- 

cient evaluation and testing. U.S. D O T  will then in~t ia te a process o f  adopting the standard through rulemal<~ng. 

This process may talce I year o r  m o r e  t o  complete and ~ncludes ample oppor tun i ty  foi- pub l~c  comment. 

Standards [nay be submitted for  rulernaking as ~nd iv~dua l  Items 01- In gt-oups. Once complete, a standard o r  group 

o f  standards will be formally adopted by U.S DOT,  and the con fo rn i~ ty  requit-ement w ~ l l  apply. Unt i l  ITS standards 

have gone through this process, U S .  DOT will strongly encourage the use o f  approved and tested standards in 

deployment.The lifecycle o f  policy support I S  shown on  F~gure IV-5. 

Developmental Stage Evaluation and Demonsct-ation Stage Deployment Stage 
b 

Determine Critical Standards 

Community engaged to determine 
critical standards. I I Standard required in Federally 

funded ITS projects. 

Provide Guidance to the Field, 
Promoting use of Available 

Standards 

Figure IV-5: Standards Policy Support  Lifecycle 

Adopt Standards and Issue 
Final Guidance 

Milestones for Policy Support 

1999 Report to  Congress on crltical staiid~r-ds 

lssue inter-irn guldance on cnnfornity iylrli ITS st;iridar.ds 

2000 Notice of Proposed Rulemaicing on confornirty policy 

Secr-eta1.y of Transportltiori may issue pr.ovisori;ll standards foi- cl-tical staiidal-ds 
still under development. 

200 l Rulemaklng on conforrnity policy. 

2000-2003 Official adoption of ITS staridar-ds thr-ough rulemaking a s  approonate. 

Ongoirig st~ppoi-t to Federal fleld staff 

These five elements - development, testing, outreach and educat~on, technical assistance. and policy suppoi-t -- 

provide a dynamic process by which U.S. DOT will help ensure widespread implementation o f  ITS standards. 

These standards, in combination w i th  the National ITS At-chitecture, wil l help achieve integration o f  ITS services. 
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The National ITS Program will continue t o  evolve In order to  meet the changing needs of the transportation 
community. Five program activities. I-espondir~g to  newly Identified user needs, have emerged slnce the 1995 
National ITS Program Plan was published: intermodal frelght, ITS data archiving, I-ail transit, pedestrian and bicycle 
safety, and accessibility. Each IS desct-lbed in detail In this chapter 

INTERMODAL FREIGHT 

To max~mize the capacity of the natton's transpotmtion infvastt-uc~ure. tt is important t o  plan and manage trans- 
portation assets as a single inter-[nodal syster?l.This is cspeclally vltal glven the rapid growth of the intermodal 
freight business. Between 1985 and 1995, the number- of intermodal contalnet-s movlng through ports worldwide 
doubled. In the next two decades, the volumc of mat-lne tl-nde is expected t o  tt-lple. Intermodal freight moved by 
truck has grown comparably with the increase In volumes via mat-itlme, air, and rail modes, and is expected to  
lkeep pace.These increased volumes of interniodal f t ~ i g h t  movement will have a severe Impact on the natlon's 
highways, rail lines. waterways, and ports of entry. 

Advanced informanon and commun~cations technologies applied across the interniodal system offer Important 
opportunities to  strengthen the links between the separate rnodal systems, which are CUI-rently run as competing 
options with minimal cooperation between cne another U 5. DOT'S Intel-modal Freight Program is laying the 
groundwork t o  utilize ITS technology t o  help the public and PI-lvate sectors bridge the modal interfaces within 
the nation. and at the borders with Canada arid Mexlco.The end goal of the Intermodal Freight Program is t o  
provide safer, more reliable, and more efficient intermodal ft-eight mobllity over the nation's surface and maritime 
~nfrastructure. Better mobility will benefit both men-opo11t:in communities and the freight community, while also 
contributing t o  US. DOT'S strategic goals of mitigating congestion, enhancing economic performance, and ensuring 
national security. 

In support of the Intermodal Frelght Program's goal t o  facllltate goods movements across our borders. FHWA's 
lnternatlonal Border Clearance program IS pi ovldlng an Important link t o  tt-adlng partners In the north and south 
In 1997 and 1998, FHWA conducted fleld operatronal tests at seven sltes - five on the Canadlan border and two 
on the Mex~can border The purpose of these tests was t o  examlne the feaslbtllty of uslng ITS technology to  expe- 
dite the processing of safety ~nformatlon at tnternatlonal border crossings These rests were carrled out  In coop- 
eratlon wrth the Department ofTreasury, U S Customs Set vlce, the Immlgratlori and Natut-allzatlon Servlce, and 
our Canadlan and Mexlcan partners 

Under TEA-21, US. D O T  will advance intermodal freight research by leveraging the technology and lessons 
learned from ITS operational tests and the metropolitan and CVlSN model deployments.The hallmark of the ITS 
Program is linking "stove piped" legacy information systems together to  benefit the community at large. Linking 
information systems between the modes to  provide an end-to-end information flow I S  expected to  enhance, and 
make more efficient, the movement of freight through highly congested areas. 

US. D O T  believes that sharing information through systems linked by Electronic Data Interchange standards can 
facilitate movements of intermodal ft-eight by Identifying and bypassing transportation bottlenecl<s at ports and 
on highways, and by eliminat~ng stops for vehlcle and cargo documentation that increase operating costs and 
contribute t o  congestion.This belief has been substantbated by Input from the intermodal freight community. 

Over the past several years, U.S. D O T  has sponsored numet-ous studles, conferences, and outreach initiatives on 
intermodal issues. A consistent message has been that a transportation system's physical Infrastructure must be 
effectively complemented by a data communications ~nfrastr-ucture if the system is to  operate at its highest poten- 
tial.Whether for transportation movements in general, o r  intermodal movements in particular, real-time data 
communications give transportation managers and vehicle drlvers a chance t o  quickly respond t o  system delays 
o r  new demands. 



During fiscal years 1999 and 2000, FHWA will conduct two field operational tests in cooperation with the U.S. 
Customs Service, t o  expedite the processing of US. D O T  safety clearance concurrent with Customs' clearance 
through the National Customs Automation Program.The tests are taking place at the Ambassador Bridge in 
Detroit, Michigan, and the Columbia-Solidarity Bridge in Laredo,Texas. Further, the Corr idor and Borders pro- 
gram, established by TEA-2 I ,  is providing the opportunity to  deploy ITS applications t o  borders and corridors t o  
expedite freight flows. 

FHWA border and corridor activities also include participating with the Nor th  American Free Trade Agreement 
(NAFTA) Land Transportation Standards Subcommittee and the Transportation Consultative Group on Science 
and Technology t o  conduct joint technology tests at border crossings.The objective of this effort is t o  develop 
technological standards that are interoperable throughout No r th  America, facilitating transportation and trade. 

Also during FY 1999 and 2000, FHWA will conduct two  intermodal freight operational tests.The first test, based 
in Chicago, will include the development of a secured multimodal electronic cargo manifest, allowing for the auto- 
mated transfer of comprehensive cargo data across transportation modes and political jurisdictions.The primary 
objective of the test is t o  enhance operational efficiency for freight shippers and operators, while ensuring cargo 
safety and security for the public good. I t  will involve biometric smart card technologies t o  ensure system integri- 
ty and security.The system also will utilize an Internet-based electronic manifest. Lastly, the project will be 
installed and beta-tested in Chicago's O'Hare International Airport  using approximately I 0  manufacturers, I 0  t o  
15 trucking companies, and 5 t o  I 0  air cargo carriers and receivers that will be recruited by SecurCom and the 
ATA Foundation. After the beta test is successfully completed, a second airport and supply chain will be added at 
Newark, New Jersey. 

The second test, based in Seattle,Washington, provides the opportunity t o  integrate ITSIEDI initiatives of trans- 
portation agencies and the intermodal freight industry in vehicle tracking, electronic clearance, traveler informa- 
tion, pick-up and delivery scheduling, incident management, and hazardous materials monitoring.The main objec- 
tive of the test is t o  allow freight information t o  flow in advance of the physical movement of freight, and for this 
information t o  arrive at every checkpoint along the way in advance of the truck conveyance. 

In FY 1998, the lntermodal Freight Technology Working Group was established under ITS America as a forum for 
government and industry t o  work  together on projects that will shape the future of freight transportation move- 
ment. In FY 1999 and 2000, the focus will be on conducting and evaluating one o r  more intermodal freight opera- 
tional tests with a consortium of government and industry participants t o  identify the resulting benefits and 
opportunities for sustaining the elements of the test in an operational mode. FY 2000 will consist of completing 
the process mapping for intermodal segments (the first phase of a chassis tagging project) and will begin a con- 
tainer identification and tracking project with the lntermodal Freight Technology Working Group. In FY 200 1, the 
focus will be on developing intermodal freight user requirements as a building block leading t o  the eventual modi- 
fication of the National ITS Architecture t o  include intermodal freight interfaces. In these ways, the lntermodal 
Freight Program will work  t o  mitigate current congestion problems caused by intermodal freight demands upon 
the transportation system, while meeting the challenge of expected increased future traffic volumes. In FY 2002 
and 2003, additional operational tests will be conducted. 
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ITS DATA ARCHIVING 

The focus o f  ITS o n  the efficient use o f  transportat ion networks and services is dependent on  operational data 
that are collected and made available for  immediate use. However, if such data were archived and made available 
in a usable format, they also would be valuable for  multiple purposes such as transportat ion policy, planning, safety 
analyses, program assessment, research, and related activit1es.A wide range o f  stakeholders has shown interest in 
data generated by ITS, including those involved in the following: 

Metropol i tan transportat ion planning; 

Statewide transportat ion planning; 

Transportation system monitoring; 

Safety analysis; 

A i r  quality analysis; 

Commercial  vehicle operations: 

Design, construction, and maintenance; 

Emergency management; 

Freight and intermodal planning; 

Land use regulation and g rowth  management; 

Private sector uses; 

Traffic management; 

Transit management; and 

Transportation research. 

The recently approved Archived Data User Service (ADUS), the 3 1 st user service in the National ITS Architecture, 
addresses this new area and was integrated in to the Architecture in September 1999. Archiving ITS-generated data 
fo r  later use has many potential benefits, including supplementing o r  replacing existing data collection programs. In 
addition, the level o f  geographic and temporal detail in ITS-generated data is much greater than in traditionally 
collected data, and can support m o r e  sophisticated forms o f  analysis.These advances come at a relatively marginal 
cost because the basic collection and communication infrastructure is already deployed as par t  o f  ITS functions. 

W i t h  such a wide variety o f  users w h o  could take advantage o f  archived ITS data, bo th  planning and operat ion o f  
transportat ion facilities can be improved. Further, improved data for  performing transportat ion research and eval- 
uation o f  transportat ion programs will lead t o  m o r e  cost-effective expenditure o f  public funds. ADUS cuts across 
the metropolitan, rural, and commercial vehicle ITS infrastructures. 

EMERGING PROGRAM ACTIVITIES 



U.S. D O T  will have a significant role in developing ADUS. Simply defining the functions and the data that should be 
maintained in ADUS is insufficient t o  achieve successful implementation. Dit-ecc involvement o f  U.S. D O T  rhrough 
research, testing, outreach, training, and deployment will promote development and use o f  ADUS in the field. 
Successful implementation will require resolution o f  numerous issues that have been identified t o  date, including: 

System access; 

Ownership; 

Data quality: 

Data management: 

Data and communications standards: 

Privacy concerris: 

Data analysis; 

Coord inat ior~ w i th  other  data collection efforts; 

Liabil~ty: 

Confidentiality o f  privately collected data; 

1ncrernent;:l 2nd uncoordinated ITS deployments: 

8etrofitt11:g versus new development o f  systems; 

Tra~ning and ouu-each: and 

Development, operating, arid maintenance costs. 

To help guide A D U S  developments and deployment, a roadmap 15 being developed by U.S. D O T  w i th  input fl-om a 
broad array o f  stakeholders. Key activities expected t o  he included in the I-oadmap include: 

Integrating ADUS into the National ITS Architecture (completed i r ~  FY 1999); 

Inco:-pot-ating ADUS principles and concepts in to ongoing standards developnient activities: 

Case studies o f  exlstlng efforts t o  archwe ITS-generated data; 

Focused efforts t o  implement ADUS-based systems as par t  o f  ITS g m t s  o r  field tests: and 

Deployment o f  ADUS-based systems as par t  o f  rout lne ITS products and set-vices. 

The archived data user service is covered in greater detail in Appendix C: ITS User Services Update. 

RAIL TRANSIT 

As discussed in the "Metropolitan ITS Infrastructure Prograrn Area" section o f  this document, the next  5 years 
wi l l  witness a transition in the transit ITS research and development program.This tt-ansition addresses the need 
t o  continue t o  move f rom examining and developing ITS technologies within individual systems and transit modes 
t o  investigating integrated transit systems across agencies, modes, and regions.The various transit rnodes that are 
directly impacted by the con t~nued  approach t o  integrated transportation services ~nclude bus, paratransit, trolley 
bus, light rail, heavy rail, and ferry services. A number o f  state and local transportation organnations are already 
operating and maintaining each o f  these modes within their agency and many o f  them include operational respon- 
sibilities for  the highway and traffic system. O t h e r  transportation agencies have already established cooperative 
partnerships and coordinated activities t o  provide a seamless, intermodal, interconnected transportat ion system 
within thelr  region. 
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O n e  o f  the mos t  significant intermodal connections that has already demonstrated a degree o f  connectivity both 
through ~nst i tut ional arrangements and through ITS technology applications I S  the bus-rail interface for the tr-aveling 
public. Rail constitutes over one-third o f  all transit trlps nationally and represents 59 percent of all transit passenger 
miles traveled. Individually, both the bus and rail indvstl-ies have adapted advanced technologies in to their  systems 
over the years.To achieve a properly funct~oning integrated transportarion system, however, efforts n o w  need t o  
be targeted m o r e  toward the interface connections, bo th  for  travelers' dil-ect benefit and for  the benefits t o  be 
derived f rom rnore effectwe and efficient opet-atlon o f  the tr-anspot-tatlon system. Just as the National ITS 
Program already addresses the movement o f  both people and commercial freight, the I-ail industry also addresses 
the movement o f  both people and freight. Current  estimates are that intermodal rail freight represents the equiv- 
alent o f  1.6 mill ion large trucks that c:m be diverted f rom the nation's h~ghways for the major par t  o f  the tr ip.  
These intermodal connections involving rail passenger set vice and rail freight service, which are t o  be explored 
during the next  several years, represent the next iogical step in achieving the seanlless transportation system envi- 
s~oned  for  America. 

PEDESTRIAN A N D  BICYCLE SAFETY 

W i t h  the number o f  pedestrian injuries and fa ta l~t~es on  America's roads I-lslng, espec~ally in rural areas, veh~cle- 
pedestrian interactions have emerged as a possible program activity where ITS technologies can be used t o  
improve safety. Sidewalks, bicycle lanes, and pedesrr-ian walkways are a vital, if sometimes under--apprec~ated, ele- 
ment  o f  o u r  nat~onal  transpot-taciou network.  In large urbnn areas, pedestt- an trips account for  m o r e  than 90 per- 
cent o f  all daily travel.Thus, ~t is critical that these t~-avelers be safeguarded in the same way as their  vehicular 
counterpat-ts. Under  TEA-2 I ,  pedestr~an and bicycle safety efforts w ~ l l  focus on  creatlng m o r e  pedestrian-friendly 
intersections through the use o f  vat-ious ITS technolog~es.Thr-ee such areas are adaptive cr.osswallc signals that can 
detect the presence o f  pedestrians and change the cycle times t o  ensure safe crossing. in-vehicle technologies that 
detect and avert impending vehicle-pedestrian collisions, and traffic management models that include pedestrian 
and bicycle flows for  safer road design. Beyond TEA-2 I ,  U S. D O T  may broaden its focus t o  consider- ITS tech- 
nologies that enable and enhance pedestrian transpol-tation and make areas m o r e  "iivable." 

Adaptive crosswalk signals. Two user groups are par t~cular ly undet-served by c u ~  renc pedestrian crossings - 

the elderly and the disabled As the baby b o o m  generatlor) continues t o  age demogl aphics are sh~ft ing toward a 
h~gher  percentage o f  elderly Americans Also the riatlon i s  continually s t 1  iving t o  eliminate m o b ~ l ~ t y  constraints on  
Americarls w ~ t h  d~sab~ l i t~es ,  ~n accordance w l th  the A m e r ~ c m s  w ~ t h  D ~ s a b ~ l ~ t ~ e s  A c t  U S D O T  w ~ l l  p romote  ITS 
solutions t o  pedestr~an safety t o  meet the needs o f  these users, as well as the needs o f  o ther  pedestr~ans 

For example, current pedestrian signal tlmlng I S  based on  an average walking speed o f  4 feet per second.This 
travel speed assumption I S  t o o  hlgh fo r  elderly or- disabled pedestrians, w h o  require more  t ime t o  safely cross 
an intersection. U.S. D O T  is supporting the development o f  adaptive pedestrian s~gnal control  that accounts for  
slower pedestrian speeds in intersection design. ITS technologies also can be used t o  sense waiting pedestrians, 
mon i to r  their  progress across the inter-sectlon, and adapt s~gnalization in real t ime t o  ensure safety. In addit~on. 
systems can be designed t o  activate only when there is actually a pedestrian waiting t o  cross, thus m~nimizir ig 
delay t o  motorists. 

In-vehicle technologies. The National ITS Program already includes efforts a ~ m e d  at alerting travelers o f  haz- 
ardous conditions, and automat~cally preventing vehicle-vehcle col l is~ons. Similar technologies, such as infrared 
pedestrian sensors and automatic collision avoidance systems, already exist and can be deployed t o  reduce the 
number o f  injuries in vehicle-pedestrian collisions. 

Transportation management models. A n  initlatlve is underway t o  update current transportatton manage- 
ment  models, which consider pedesti-ian movements In only a cut-sory manner and do  n o t  consider b~cycle move- 
ments at all. More  complete models, that consider pedestr-ian and bicycle traffic flows, would enable transporta- 
t ion agencies t o  bet ter  incorporate pedestrian and cyclist needs in to the planning process and t o  create more  
pedestrian-friendly intersections. 

EMERGING PROGRAM ACTIVITIES 



ACCESSIBILITY 

Although the automobile has increased o u r  nation's mobility as a whole, millions o f  Americans w h o  cannot use 
private cars have limited access t o  places o f  commerce and recreat ion.Whether due t o  disability, age, o r  income, 
these Americans are cut  off f rom business and cultural opportunities that are inaccessible by any means other  
than the automobile.This is especially problematic in rural areas, where l o w  population density and great dis- 
tances between destinations make public transit difficult t o  implement.The problem is only likely t o  worsen, since 
recent development trends, o n  the whole, indicate a continuing decrease in land-use density. 

ITS technologies can improve this situation by facilitating ridesharing, paratransit, and other  public transit efforts. 
Advanced public transportat ion systems can be particularly useful in rural areas, where coordinated information 
and dispatching can facilitate paratransit services in areas that are t o o  sparsely populated t o  support traditional 
bus o r  fixed-guideway systems. 
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The National ITS Program is well on its way t o  achiev~ng national ITS deployment and research goals by 2003.The 
Program stems from a strategic vision of how modern inforrnat~or and comm~~nications technologies can enhance 
the safety and efficiency of surface transportation systems and the quality of life of the American public. Under 
ISTEA, US. DOT partnered with a cross-sectlon of representatives from diverse fields (transportation, electronics, 
and communications) and stakeholders from all sectors (public, prlvate, and academ~c) t o  achieve the first phase 
of a national program t o  create a more capable. ~nnovative, arid cost-effective surface tt-ansportation system. N o w  
the transformation of ITS into a mainstream element of slurface tt-ansportation plann~ng and infrastructure invest- 
ment has begun.The activities outlined in this plan reflect both the opportunities created by TEA-2 I and the 
actions necessary t o  realize and extend the benef~ts of that initial research. 
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PPEUIX A: PROGRAM BBLB 

U.S. DOT has developed detailed roadmaps fo r  each o f  the four ITS program ataeas.These roadmaps reflect the 
breadth and level o f  complexity o f  each program area.The maps, in order. are for .  

Metropol i tan ITS Infrastructure: 

Rural and Statewide ITS Infrastt-ucture; 

Commercial Vehicle ITS Infrastructure; and 

The Intell igentvehicle Initiative. 
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Commercial Vehicle ITS Infrastructure 
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U.S. DOT actively tracks the development of ITS standards. The following milestone charts are for all Phase I 
standards currently under development. The first chart shows how many ITS standards are published and 
endorsed by standards development organizntions. The ottiel. two chat-cs show the projected schedule for balloting 
of the remaining standards under development These charts are updated frequently and can be found on the US. 
DOT web site under ITS standat-ds nt www.its.dor.govlstor~d~rdistandard htm. 



U.S. Department of Transportation ITS Joint Program Office 
Published and Endorsed Standards Document 

Serial Data Comni. Between MicroComputet- Systems in Heavy-Ducy Vehcle Applicatiorls J 1708 

A Conceptual ITS Arcliicectc~re:An ATlS Perspective ] 1763 

Truth-~n-Labehng Standard for  Navigation Map Dawbases j 1663 

Information Repoi-t o n  Its Terms and Definitions 11761 

C~rn rne i -c~a l  Vehicle Safety and Ct-edentlals Information Exchange TS285 

N T C l P  - Overview TS 3.1 

N T C l P  - Class B Profile TS >3 

N T C l P  - Object Definitions for  Actuated 3 -a f f~c  S~gnal Controllet- Units TS 3 5  

N T C l P  - Sirnpie Ttanspot-cation Management FI-arnewoi-lr (STMF) TS 3.2 

N T C l P  - Global Object Definrtions TS 3.4 

Commei-ctal Vehcle Crzdentials TS286 

NTClP  - Oblecc D e f ~ n ~ t ~ o n s  for- Dynanxc Message Signs TS 3.6 

Survey of C o i i ~ r r ~ ~ t i  . ~ c ~ m i i s  iecht io log~es ITSPPBS 

Guide fot M~ci-ownve Cr>i : t i r i~ i i~c: l~~ons Syscerm Developmwrr 14C4 

NTCIP Object Dcf f t~~r~ot~,  iot E,n~ronnier:cal Scriso~- Stattors & Ro~ds~deV&arlie!- Inforr?tatton Systen: TS 3 7 

Cstiirnei-CIJI Vehicle Safery Repoi-cs 75284 

M;~yday Industry Survey Infol-mation Repoi-t j2352 

iTS Data Bus Ai -ch~tecrur .~ Reference Model inforrnat~on Repol-t 12355 

lri-Vehicle Navigarion System Cori inl~it~ic,?t~ori  D c v ~ c c  Mcss~ge  Set lt;fo~-~nntion Repot-c j E 5 6  

Data Radto Charinrl (DARC) Sysreni EIA-794 

Standai-d Specificat1011 for  DSRC - Pliystcal Layer- 9G2-328 MHz PS I I i -98 

Subcat-rrer-T-nffic Infor-mation Chattilei (STIC) System ElA-795 

011-Boai-d Lai id'Jch~c~r Mnydny Repoi tlrig I r~ te i  h c e  j23 13 

ITS Data Bus G ~ t r w a y  R.~coni~r icr idcd PI-acacc J2367 

Message Set for  Exteriia! TMC Cotnrnun~carior! (MS!ETMCC) T M  2.0 I 

Calenrhl Y a i -  
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Standards Documents Development Milestones 

Message Set for DSRC ETTM & CVO PI455 

Standards for ATlS Message Scts Delivered Over Bandwidth Rest1 lcted Media j2369 

Field Test Arialysrs lnfor matron Report j2372 

ITS Data Bus Protocol - Application Layer Recommended Practice 12366.7 

Standard for Data Drctronal ies for lritellrgent Transpot tatron System P 1489 

Standat d for Message Set Template for ITS P 1488 

National Location Refel erwng Infor tirattori Repor t 12374 

TClP Comn~ori Piiblrc TI anspor tation (CPT) Busirwss At ea Standard I S  3 TCIP-CPT 

TClP Incident Managrrrirnt IIM) Business Area Stand31 d I S  3 TCIP-IIV1 

TClP Passenger Information (PI) Business Area Standar d TS 3 TCIP PI 

TClP Scl~edulrtigiRuncutting ISCH) Bu<irie<s At e i  Staiid,~~ d TS 3 TCIP SCH 

TClP Spatral Represe~~ratlon (SP) BUSIIWSL Area Scandal d I S  3 TClP SP 

ITS D.~ta Bus PI otocol Phys~cal Layer Recornmended PI actice j2366 i 

Standaid Spec~ftcatior~ fo, DSRC Data L~rik Layer Dr aft Z7633Z 

Reco~riiiieiided PI a i w c  tot the SCILCIIGI~ arid Insta!latim or Fibei Oprrc Cable P 1454 

TClP Contr 01 Center (CC) Business Area Snndat d T5 3 TCIP CC 

TClP Onboa~ d (OB) Btisitiess At ea Staridar d I S  3 TClP OB 

Advanced TI avelei Inforrnattori System (ATIS) Dam Dictionat y j2353 

Advanced TI avelet Infnr matloti System (ATIS) Message Set j2?54 

NTClP Applicatrori Profile for Flle TI ansfet Protocol (FTP) I S  3 AP FTP 199x 

NTClP Appl~tatiori P*ofile for S~riipleTrarispur tattori Mariagen~~rit FI-III~CWOI lk. (5TMF) TS 3 AP STMF 

TClP F1r c Collectrori (FC) Btisrness At e l  Snnda~ d I S  3 TClP FC 

TClP Frarnrwor k Docuriirrrr TS 3 TC!P FI ime  

Stakeholders Wor ltshop Infor rnatron Report j2373 

ATC Physrcal Cabrner Funct~onal Design 9603-2 

ATC Application Progl am Interface (API) 9603 1 

Measurement of D l  iver Visual Behavior UsirigVldeo Based Merliods (Def & Mcas ) J2396 
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Standards Documents Development Milestones 

ITS In-Vehicle Message Priority j2395 
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The National ITS Program is focused o n  the development and deployment o f  a collection o f  interrelated user 
services.To date, 3 1 user services have been defined. O f  these, 29 were fully described in the first edition o f  the 
National ITS Program Plan in 1995.Two new services have been identified since that t ime and are formally adopted 
through this update.This list o f  user services is neither exhaustive n o r  final.There is a wide array o f  transporta- 
t ion services that could be developed which are n o t  included in this list. In addition, the services here are expected 
t o  continue t o  change over time.This list o f  services and the accompanying descriptions are expected t o  evolve 
and t o  be documented in future program plan updates. 

USER SERVICE DESCRIPTIONS 

Although each user service is unique, they share common characteristics and features, as described below. 

Individual user services are building blocks that may be combined fo r  deployment in a variety o f  fashions.The 
combination o f  services deployed will vary depending upon local priorit ies, needs, and market forces.Within 
the National ITS Program Plan, user services have been grouped in to "bundles" based o n  the likely deployment 
scenarios described later in this appendix. 

User  services are composed o f  multiple technological elements o r  functions that may be common w i th  
o ther  services. For example, a single user service wi l l  usually require several technologies, such as advanced 
communications, mapping, and surveillance, which may be shared w i th  other  user services.These common 
technological functions are one reason fo r  the "bundling" o f  services. 

User services are in various stages o f  development and will be deployed as systems according t o  different 
schedules. Some o f  the technologies required by various user services are current ly available in the market- 
place, while others wi l l  require significant research and development before they can be deployed.The devel- 
opment  and deployment o f  an individual service wi l l  be guided by the policies and priorit ies established by 
both public and private sector stakeholders.These policies and priorit ies wi l l  evolve based on  changing tech- 
nologies, economic factors, and market conditions. 

Costs and benefits o f  user services depend upon deployment scenarios. Once  the basic technological functions, 
such as communications o r  surveillance, have been deployed for  one user service, the additional functions 
needed by one o r  more  related services may require only a small incremental cost t o  produce additional, 
often significant, benefits. 

Many user services can be deployed in rural, suburban, andlor urban settings. User services are n o t  specific t o  
a particular location. Rather, the function o f  the services can be adapted t o  meet  local needs and conditions. 

USER SERVICE B U N D L I N G  

Although i t  may be possible t o  deploy a system that provides a single user service, in many cases, services are 
m o r e  likely t o  be deployed in combination w i th  o ther  services o r  "bundles" which share some commonality.The 
3 1 user services have been sorted in to categories termed "bundles." The services within these bundles may be 
related in a number o f  different ways. In some cases, organizations that wi l l  deploy the services provided the 
rationale fo r  the formation o f  a specific bundle. O t h e r  bundles were organized around common technical func- 
tionalities.The bundled services also will be mixed and matched among bundles, as well as within a single bundle. 
Greater detail on  each bundle can be found in Chapter V, User Services Integration, o f  the 1995 National ITS 
Program Plan. 



Since publication o f  the 1995 National ITS Program Plan, the National ITS Program has made a revision t o  h o w  
user services are bundled.Two previously separate bundles -"Travel and Transportation Management" and "Travel 
Demand Management" -- have been combined in to a single bundle labeled "Travel and Traffic Management."Table 
C -  I reflects that change and shows h o w  the 3 1 user services are grouped. Each bundle is described in detail fol- 
lowing the table. 

Table C - I .  User Service Bundling 

Bundle 

I .Travel and Traffic Management 

I 2. Public Transportation Management 

3.  Electronic Payment 

4. Commercial  Vehicle Operations 

5. Emergency Management 

6. Advanced Vehicle Safety Systems r 
7. lnformation Management 

User Services 

I .  I Pre-Trip Travel Information 
1.2 En-Route D r ~ v e r  Information 
1.3 Route Guidance 
1.4 Ride Matching and Reservation 
1.5 Traveler Services Information 
1.6 Traff~c Con t ro l  
1.7 Incident Management 
1.8 Travel Demand Management 
1.9 Emissions Testing and Mitigation 
1.10 Highway-Rail In tersect~on 

2 I Public Transportation Management 
2.2 En-route Transit In fo rmat~on  
2.3 Personalized Public Trans~t  
2.4 Public Travel Security 

3.1 Electronic Paymelit Services 

4.1 Commercial Vehicle Electronic Clearance 
4.2 Automated Roadside Safety Inspection 
4.3 On-Board Safety Monitor ing 
4.4 Commercial Veh~cle Administrative Processes 
4.5 Hazardous Material lncident Response 
4.6 Commercial Fleet Management 

5.1 Emergency Noti f icat ion and Personal Security 
5.2 Emergency Vehicle Management 

6.1 Longitudinal Collisicn Avoidance 
6.2 Lateral Collision Avoidance 
6.3 Intersection Collision Avoidance 
6.4 Vision Enhancement for  Crash Avoidance 
6.5 Safety Readiness 
6.6 Pre-Crash Restraint Deployment 
6.7 Automated Vehicle Operations 

7.1 Archived Data User Service 

Travel and Traffic Management. The Travel and Traffic Management user services were combined in to this 
bundle, which deals w i th  information collection, dissemination, and processing for  the private vehicle network.  
These services collect and process information about the surface transportation system, and provide commands 
t o  various traffic contro l  devices.Travel management services disseminate this information t o  travelers.When 
used in concert, these services can provide a comprehensive travel and transportation system.These services also 
provide information t o  support the Public Transportation Management and lnformation Management bundles. 
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Thus, the Travel and Traffic Management bundle wi l l  be o f  interest t o  transportat ion policy makers, public and 
private sector operators o f  transportation nianagement centers. those involved in accident response o r  travel 
demand management, and private sector vendors siipplying travel information products and services. User services 
in this bundle include: Pre-TripTravel Information: En-Route Dr iver  Information; Route Guidance; Ride Matching 
and Reservati0n:Traveler Services Information;Traffic Contro l ;  Incident Management:Travel Demand Management: 
Emissions Testing and Mitigation; and Highway-Rail Intersection. 

Public Transportation Management. The trarisit authority is the most  probable provtder o f  these services, as 
it is responsible for  implementing systems that are capable o f  better managing the public tl-ansportation system 
and providing improved transit and mode choice information. From a technical perspective, all the user serv~ces in 
this bundle wi l l  share a conlmon public transit data base.The data will be available for  all the services and can be 
customized for their specific funct~on.These data also wtll support services in the Travel and Traffic Management 
and Information Management bundles. User set-vices in t h ~ s  bundle include: Public Transportation Management: 
En-Route Transtt Information; Personalized P I J ~ I I C  Transtt: and Public Travel Security 

Electronic Payment. W h ~ l e  this bundle contains only one user servlce - Electronic Payment Services - it sup- 
por ts  deployment o f  many other  services, both w i t h ~ n  and outside the transportation 31-ena.This service will be 
developed, deployed, and operated by both public and private organizations. 

Commercial Vehicle Operations. These user services support the goals o f  iniproving the efficiency and safety 
o f  commercial fleet operations, and wi l l  benefit both the states and the m o t o r  carrlel- industry.The bundle i s  

organized around the use o f  advanced computer and communication technologies t o  improve the safety and 
productivity of the m o t o r  carrier tncfustry th rougho i~ t  N o t  rh America. From a techn~cal perspective, the foundatton 
for  all the commercial v e h d e  operations user services is d ie  informauon system. Each set-vice wi l l  require some 
set o f  information o n  the m o t o r  carrier, the veh~cle, the driver, and, in some cases, the cargo.The services are 
Interrelated in terms o f  the specific types and functionality o f  information and data requtred.This networl< o f  
information will be accessible by states and m o t o r  cat-I-iel-5 nationwide. User services in t t i i s  bundle include: 
Commercial  Vehicle Electronic Clearatice; Automated Roadside Safety Inspection: On-Board Safety Monitorlng: 
Commercial  Vehicle Administrattve Processes; H a z ~ r d o u s  Matel-ial Incident Response: and Commercial Fleet 
Management. 

Emergency Management. Pollce, f11-e and I escue opet-,ltions can use emergency management services t o  
improve t h e ~ r  management o f  and response t o  emergency situations These usel- services have common functional 
elements such as vehicle locat~on,  communications, and lesponse Usel services in t h ~ s  bundle include Emergency 
Not~ f i ca t ion  and Personal Secul-ity and Emergency Vehicle Management 

Advanced Vehicle Safety Systems. Although each o f  these services addresses a separate function, they all 
contr ibute t o  [he common goal o f  improving vetiicie safety.With the exception o f  Automated Vehicle Operations, 
all these user servtces are characterized by near-term reliance on  self-contained systems within the vehicle. 
Supplementing the on-board capabilities wi tb  additional sensors deployed in the infl-astructure, however, can 
enhance the functionality o f  these user services.Within the vehicle, common functioiiai elements, such as data 
storage, processing units, sensors, o r  actuators, could be shared among the user services in this bundle. lncludtng 
Automated Vehicle Operations. User services in this bundle include: Longitudinal Collision Avoidance: Lateral 
Collision Avoidance; Intersection Collision Avoidance:Vision Enhancement for  Crash Avoidance; Safety Readiness: 
Pre-Crash Restraint Deployment; arid Automated Vehicle Operations. 

Information Management. This newly created bundle i s  the loglcal offshoot o f  both the Travel and Traffic 
Management and Publlc Transportation Management user service bundles Both o f  the t w o  original bundles focus 
o n  measuring transportatlon data for real-time use and dissem~nating it t o  the traveling public Howeven the copious 
amount o f  data gathered in the process also are useful t o  planners safety personnel, and other  partles as an his- 
torical record o f  t ra f f~c f low at a very detatled level User set vices In the Informatton Management bundle address 
h o w  t o  process and store the data acquired by ITS monitor ing systems in a manner that is efficient, thorough, and 
user-friendly The first user service in this bundle i s  the Archived Data User Serv~ce 
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USER SERVICE D E V E L O P M E N T  PLANS 

A development plan has been generated fo r  each user service.The plans identify the needs that the user service 
is designed t o  meet, present an operational concept fo r  h o w  the service might function in its fully deployed state, 
describe the technologies that the service might use, discuss potential costs and benefits, and provide an assess- 
ment  o f  the public and private sector roles in developing and deploying the systems that wi l l  provide the service. 
The user service development plans for  the first 29 services are contained in Volume II o f  the 1995 National ITS 
Program Plan. Detailed user service development plans for  the t w o  new user services appear below.The plans fol- 
l o w  the format  used in the 1995 National ITS Program Plan.The numbering is according t o  their  placement within 
the bundles shown in Table C- I .  For example, the Highway Rail lntersection user service is the tenth service listed 
under Travel and Traffic Management.Thus, the numbering for  this user service begins 1.10. 

Highway-Rail Intersection User Service 

I .  I 0  HIGHWAY-RAIL INTERSECTION USER SERVICE 

I .  10. I Introduction 

Highway-Rail Intersections, where highways cross rail lines at-grade, are a special case o f  Highway-Highway 
Intersections (HHI).  HRI  user service systems wi l l  provide improved contro l  o f  highway and train traffic t o  avoid 
o r  decrease the severity o f  collisions that occur between trains and vehicles at HRls.The primary users o f  this 
service are the highway vehicle dr iver (motorist)  and the train crew responsible for operation o f  the train (e.g., 
locomotive engineer).Train types addressed by the HRI user service include freight, intercity passenger, light rail, 
and commuter  rail. Highway users o f  this service (collectively referred t o  as motorists) include highway transit 
and emergency vehicle operators, as well as motorcyclists, bicyclists, and pedestrians. 

The HRI user service directly supports the national transportat ion policy and safety goals as specified in Sections 
I 0  10, 1036, and 1072 o f  the lntermodal Surface Transportation Efficiency A c t  o f  199 I ,  and the National Highway 
System Designation A c t  o f  1995.The HRI user service addresses the National Intelligent Transportation System's 
overall goal o f  improving transportat ion safety and the specific objectives o f  reducing the number and severity o f  
transportat ion accidents, as well as the resulting fatalities and injuries.This service also indirectly supports the 
goals o f  enhancing productivity by reducing costs incurred by fleet and rail system operators and reducing costs 
t o  transportat ion dependent industries. 

The HRI user service provides t w o  major subservices: ( I )  the Standard Speed Rail (SSR) subset-vice, which applies 
t o  all trains operating at speeds o f  79 miles per hour  o r  less; and (2) the High-speed Rail (HSR) subservice, which 
applies t o  trains operating at speeds greater than 79 miles per hour.The SSR subservice applies t o  traditional 
types o f  rail service including freight, intercity passenger, light rail, and commuter  rail.The HSR subservice is 
intended t o  address the unique safety requirements imposed by high-speed passenger rail service operating on  
high-speed corr idors. 

The HRI user service wi l l  reduce the frequency and resulting fatalities and injuries o f  collisions at HRls through 
improved contro l  o f  train and highway traffic. lmproved train contro l  could be accomplished by t w o  basic func- 
tions: ( I )  advisories and alarms t o  train crews o f  the operational status o f  an HRI warning device and o f  highway 
vehicle intrusions on to  HRls; and (2) automated stopping o f  high-speed (greater than 79 miles per hour) passen- 
ger trains on  designated corr idors in rare emergency situations when an obstructing highway vehicle o n  the HRI 
can be automatically detected in sufficient t ime t o  avoid a collision. lmproved highway traffic contro l  could be 
accomplished through the integration o f  ITS technologies in to a variety o f  functions including: ( I )  improved HRI 
warning devices; (2) roadside variable message signs: (3) in-vehicle motor is t  advisory, warning, and automatic vehicle 
stopping; and (4) automated collision notification. 

The HRI user service wi l l  be accomplished by the integration o f  ITS technologies and other  ITS user services 
w i th  the national ne twork  o f  railroad and highway operations.The Federal Railroad Administration (FRA) wi l l  
assist in the development o f  HRI user services in close cooperation w i th  F H W A ,  FTA, and the other  participants 
in the National ITS Program. 
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1.10.2 Needs 

HRI accidents are one o f  the most  significant safety concerns o f  railroads and the FRA. In 1994, there were approx- 
imately 273,000 HRls in the United States; 166,000 are public at-grade and 107,000 are private at-grade. Accidents 
at HRls occur at a rate o f  about 4,900 each year, resulting In about 600 fatalities and 1,900 injuries annually. 

Rail traffic volume is increasing t o  meet the growing demand for  efficient intercity passenger and freight service, 
as wel l  as light rail and commuter  rail passenger service. Section I 0  I 0  o f  ISTEA established the need t o  improve 
the safety o f  HRls t o  permi t  the implementation o f  high-speed rail passenger service o n  a limited number o f  rail 
corr idors.The Secretary ofTransportat ion has subsequently designated a number o f  corr idors t o  provlde high- 
speed passenger rail service at speeds f rom 80 t o  125 miles per  hour. Higher speed passenger operations 
between 125 and 150 miles per hour  are planned for  the futur-e.These high-speed I-ail corr idors cover some 
2,600 miles and include some 2.800 public and private HRls.The increased safety needs o f  passengers o n  future 
high-speed trains exposed t o  the I-isks o f  HRls must be addressed by HRI user services. 

The National Highway System Designation A c t  o f  1995 also recognized the importance o f  improving HRI safety 
through ITS technology and required the National ITS Program t o  address, in a comprehensive and coordinated 
manner, HRI  safety needs. 

Many design factors must be considered in determining appropriate safety improvements at HRls including train 
length, weight, speed, and frequency: number o f  tracks; crossing closure time; the amount and type o f  highway 
traffic; and HRI  geometries such as highway sight distance. In addition, a number o f  human factors and motor is t  
behavior issues need t o  be addressed. For example, motol-lsts often take inappropriate risks at crossings based o n  
the false assumption that trains can typically stop In t ime t o  avoid an accident at the HRI. However, a typical 100 
car freight train traveling at  60 miles per hour  would require m o r e  than I mile t o  stop, even using emergency 
braking. Motorists may also take risl<s t o  avoid delays at HRls that have a history o f  long closures by freight trains. 
In addition, motorists mlght be confused as t o  h o w  t o  interpret HRI warning devices that differ subtly f rom stan- 
dard highway traffic signals. For example, the flashing ired traffic light at a H H I  signals motorists t o  stop and pro-  
ceed when clear, whereas the flashing red lights at an HRI signals motorists t o  stop and always yield the right-of- 
way t o  trains. Furthermore, there are n o  national regulatlons on  motor is t  responses t o  flashing lights; each state 
determines its o w n  regulations o n  this Issue. 

Standards fo r  deslgn, installation, and operat ion o f  cut rent HRI warnlng devices are covered In F H W A s  "Manual 
on  Unl form Trafflc Con t ro l  Devices," and In ' A  Pollcy o n  Geometric Deslgn o f  Hlghways and Streets" published 
by the Amerlcan Association o f  State Hghway  and TI-ansportatlon Offlclals However, there are n o  FRA regulatlons 
that mandate the type o f  warnlng devlces t o  be provided at HRls There are presently t w o  general categories o f  
warning devlces at HRls passlve and actlve 

Passive warning devices are used at approximately 2 12,000 pub l~c  and private at-grade HRls.The national standard 
passive warning device is the "cr-ossbuck." a white "Xu shaped sign wi th  the words "RAILROAD CROSSING" in 
large black letters.This is the standard traffic control  and  regulatory device used in all states t o  not i fy motorists 
that they should be alert  t o  the possibil~ty o f  a train appt-oachlng o r  moving through the HRI. I t  has the same 
meaning as a yield sign. Railroad advance warning slgns 01- pavement markings may also be installed o n  the high- 
way p r io r  t o  the HRI t o  alert the rnotoi-1st o f  an HRI ahead. 

Active warning devices are installed at HRls where additional alerting capabilities are required.There are approxi- 
mately 60,000 public and 1,000 private HRls that have actlve warnlng devices. Factors considered in determining 
the need fo r  active warning devices include type o f  roadway, type and volume o f  vehicular and railroad traffic, 
hazardous material traffic, maximum speeds o f  tralns and vehicular traffic, pedestrian traffic, accident record, sight 
distance, and geometry o f  the HRI. Active warning devices usually include t w o  flashing red lights mounted horizon- 
tally below the crossbucl<.This traffic contro l  and regulatory device is referred t o  as "Flashing Lights." 

Flashing Lights may be fur ther  augmented w i th  "Automatic Gates" that lower  when a train is approaching t o  
serve as a barr ier between the train and m o t o r  vehicles on  the approach lanes o f  the highway on  each side o f  the 
HRI.These are referred t o  as "Two-Quadrant" gates. Recently, research and limited deployment o f  "Four-Quadrant" 
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gates and "Median Barriers" have been made t o  improve safety at HRls. Median bar r~ers  are placed along the 
centerline o f  the highway starting at each o f  the two-quadrant gates. The median barriers help t o  prevent 
motorists f rom driving around the gate. Four-quadrant gates close both the approach and opposite lanes o f  the 
highway on  both sides o f  the crossing as a means o f  preventing motorists f rom driving around gates.These concepts 
are discussed in m o r e  detail in Section 1.10.4.3. 

Some HRls are located near HHls  that are control led w i th  standard highway traffic signals. To ensure safe move- 
ment  o f  traffic through these intersections and the adjacent HRI, active warning devices at the HRI often include 
the capability o f  engaging nearby highway traffic signals t o  prevent the progress o f  motorists across the tracl<s. 

The HSR subservice will address the special needs o f  trains w i th  operating speeds in excess o f  79 miles per hour. 
Because collisions between high-speed passenger trains and highway vehicles are more  likely t o  result in significant 
casualties, i t  is essential that additional measures be taken t o  protect  trains f rom highway traffic incursions.The 
FRA currently requires trains operating at speeds in excess o f  79 miles per hour  t o  be equipped w i th  in-cab signals 
and recommends the following safety measures fo r  HSR HRls: 

For train operations f rom 80 t o  I I 0  miles per  hour, the HRI must be grade separated, o r  have special signing 
and active warning devices (including automatic gates) that provide constant warning time. Automatic four- 
quadrant gates should be considered.Train-activated advance warning systems also should be considered, 
especially where sight distance is restricted. 

For train operations f rom I I I t o  125 miles per hour, the FRA must be notified and approval granted for  a 
waiver f r o m  current FRA Track Regulations.The HRI must be either grade separated o r  blocked during train 
passage.The blocking device must provide an impenetrable barr ier t o  protect  passenger trains f rom hlghway 
vehicle encroachment o n t o  the HRI. 

For train operations above 125 miles per houl; all HRls must be permanent, blocked, o r  grade separated. 

Railroad operations are designed t o  reduce incidents at HRls by minimizing HRI blocl<age times, and sounding 
train horns, where n o t  prohibited by local authorities. Also, some railroads are installing additional alerting lights 
on  locomotives, referred t o  as ditch lights o r  crossing lights, and turning these lights on, along w i th  the standard 
locomotive headlight, whenever they are moving (per 49 CFR 229.125). 

Railroads control  the movement o f  trains by train orders, t ime tables, manual block systems, and provide visual 
signals t o  train crews (either o n  the wayside o r  in the locomotive cab) by means o f  wayside contro l  systems 
which are activated by the presence o f  the train andlor other trains located ahead.These signal systems are inter- 
connected so as t o  preclude the entry o f  t w o  trains into the same controlled section o f  tracli. Central dispatchers 
w h o  are in voice contact w i th  train crews may also control  the signal.The railroads are conducting research and 
limited deployment o f  advanced train cori trol  systems that respond t o  electronic signals and have the ability t o  
provide automated contro l  of the train speed and braliing.The advent of high-speed passenger trains shai-ing 
trackage w i th  lower  speed freight trains has presented additional challenges t o  the design o f  safe and efficient 
train contro l  systems. 

HRI user services are thus required t o  address the critical safety needs imposed by current rail operations 
(freight, intercity passenger, light rail, and commuter  rail) over HRls, as well as additional needs created by future 
high-speed rail passenger service. HSR user service systems will augment and replace current HRI warning 
devices t o  effectively enhance HRI safety.The factors influencing safety at HRls that must be dealt w i th  by HRI 
user service systems include risk-taking behavior o f  drivers, train operations, track and highway characteristics, 
and current HRI and highway traffic control  systems.The new technologies that emerge t o  provide HRI user ser- 
vices must be proven cost effective and highly I-eliable before their  wide-scale implementation in the highway and 
rail system environments. I t  is also critical for  the improvement o f  HRI safety that the contro l  and signal systems 
o f  the distinctly different highway and railroad modes are interoperable and communicate precisely w i th  each 
other.The fact that approximately 50 percent o f  all HRI  accidents occur at HRls w i th  today's active warning 
devices is compelling evidence that these systems need t o  be improved. I t  is very important,  therefore, t o  include 
HRI user services in the overall national plan fo r  deploying ITS in both the near and long term.  
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1.10.3 Service Description 

The HRI user service wi l l  integrate ITS technology in to HRI warning systems t o  provide fo r  improved control  o f  
train and highway traffic t o  avoid and reduce the severity o f  collisions at HRls.The service helps t o  improve safety 
at HRls by developing ITS technologies t o  enhance the safety effectiveness and operat~onal  efficiency o f  HRI  safety 
devices.Two subservices are provided: ( I )  the standard-speed rat1 HRI subservice and (2) the high-speed rail HRI 
subservice.The HRI user service also w ~ l l  be applicable t o  the unique safety needs o f  highway users such as high- 
way, transit, and emergency vehicle operators; motorcyclists; bicyclists: and pedestt-lans, as well as rail transit users, 
such as light rail and commutei- rail. 

lmproved train contro l  could be accomplished by t w o  bas~c functions: ( I )  providing advisories and alarms t o  train 
crews o f  the operational status o f  an HRI warning device and o f  highway vehlcle intrusions on to  HRls; and (2) 
automated stopping o f  high-speed (greater than 79 miles per h o u r i  passenger trains on  designated corr idors in 
rare emergency situations when an obstructing highway vehicle on  the HRI can be automatically detected in suffi- 
cient t ime t o  avoid a collision.The first func t~on ,  crew adv~sories and alarms, are incorporated in to the SSR sub- 
service.The second function o f  automated stopplng o f  the traln is the bas~s o f  the HSR subservice and is intended 
primarily t o  address the additional safety dernands o f  high-speed passenger trains. 

lmproved highway traffic contro l  could be accomplished through a variety o f  ITS functions ava~lable under the HRI 
SSR subservice. First, the HRI user service w ~ l l  provide improved HRI warning devices for motorists.These 
improved devices wi l l  incorporate ITS technologies that wil l enhance t h e ~ r  alerting capabilities, reduce their costs, 
and increase their performance in terms o f  reliability. maintainability, energy use, etc.The improved HRI warning 
devices could also provide warnings t o  the niotot-ist that are either consistent w i th  o r  incorporate standard high- 
way traffic signals making them less lil<ely t o  be misinterpreted by motor-ists.The HRI warning devices also will 
include features that allow them t o  be integrated effectively wi th  nearby highway traffic signals t o  ma~nta in safe 
traffic patterns at HRls. 

In addition t o  HRI warning devices, the HRI user service could provide roadside variable message signs for  
motorists.These message signs wi l l  effectively in form motortsts and pedestrians o f  an HRI ahead and the need t o  
exercise caution.These signs also will inform the motor is t  o f  the t ime t o  train art-~val, expected delay tlmes, and 
possible alternative routes t o  avo~d  excessive delays resulting f rom signal malfunctions 01- unusually long o r  slow 
trains. Furthermore, the message signs wi l l  inform the mo:orlst if a train is already in the HRI and warn the 
motor is t  t o  stop. 

The HRI user service could also provide for  a wide range o f  ITS tn-vehicle motor is t  advisory and warning func- 
tions.The most  basic function I S  advisory only and does n o t  require train-based informarion for  implementation. 
The advisory function simply informs the drlver that an HRI is ahead and caution should be exercised.The warn- 
ing function will require train data and wi l l  provide the motor is t  w i th  information such as the t ime t o  train arrlval, 
the need t o  stop t o  avoid a collision w i th  a train in the HRI, expected delay ttmes, and possible al ternat~ve routes 
t o  avoid delays.This information could be provided t o  pr ior i ty  vehicles such as school buses, ambulances, police 
cars, and other  emergency vehicles p r io r  t o  wide-scale implementation.These in-vehicle HRI user servlces can be 
particularly effective in achieving safety benefits since all passive HRls, in essence, can be made active wi thout  the 
expense o f  providing them w i th  active warnlng devices. In its most  extended form, the ~n-vehicle HRI user service 
can provide automatic stopping o f  vehicles t o  avoid an HRI collision. 

The HRI user service also wi l l  help t o  reduce the severity o f  HRI  collisions by providing collision notif ication 
functions.This function would permi t  the rapid notificatiori o f  emergency response teams in the event o f  an HRI 
incident.The capability, if train based, could be e ~ t h e r  manual (e.g.. the train crew initiates the notification) o r  fully 
automated (no t  requiring train crew intervention).The capability, if highway vehicle based, would most  likely be 
provided by the emergency notif ication user service. 
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1.10.4 O p e r a t i o n a l  C o n c e p t  

I .  10.4.1 Overv iew 

Long-term implementation o f  HRI  user services could be supported through establishment ofTrain Con t ro l  
Centers (TCC)  and Traffic Management Centers (TMC). In this fully deployed concept o f  operation (circa 20 12), 
the HRI user service provides real-time information on  train position and estimated t ime o f  arrival at HRls, HRI 
status, and roadway traffic conditions at HRls. 

The HRI user service could interface w i th  the T C C  and the train t o  provide HRI status t o  train crews and auto- 
mated stopping o f  high-speed (greater than 79 miles per hour) passenger trains on  designated corr idors in rare 
emergency situations when a collision w i th  an obstructing highway vehicle o n  the HRI can be avoided.TCCs could 
accomplish these train contro l  functions through new Positive Train Con t ro l  systems.These technologies are 
described in m o r e  detail in Section 1.10.5. 

The HRI user service also wi l l  interface w i th  TMCs t o  contro l  highway vehicle access t o  the HRI, t o  provide 
motorists w i th  warnings o f  train arrival t imes as a collision prevention service, and t o  permi t  travelers t o  select 
alternative routes t o  avoid delays and minimize traffic at the HRI. Improved HRI warning devices could provide 
warnings t o  the motor is t  that are either consistent w i th  o r  incorporate standard highway traffic signals making 
them less likely t o  be misinterpreted by motorists.The HRI warning devices could include features that allow 
them t o  be integrated effectively w i th  nearby highway traffic signals t o  maintain safe traffic patterns at  HRls. HRI 
warning devices could be augmented w i th  roadside variable message signs that provide additional warnings o f  a 
train arrival at the HRI.The HRI user service also wi l l  provide in-vehicle visual and audible advisory and warning 
functions t o  assist motorists in avoiding collisions at HRls.The HRI user service could help t o  reduce the severity 
o f  HRI collisions by providing collision notif ication functions. 

W h i l e  this conceptual description is based o n  central control  functions resident at T C C s  and TMCs, implementa- 
t i on  o f  some HRI user services, especially early capabilities, could be accomplished w i th  more  distributed intelli- 
gence. For example, sensing, communication, processing, and control  can take place directly between trains, HRls, 
and highway vehicles t o  provide many HRI user services. 

1.10.4.2 Train Con t ro l  Functions 

The HRI user service wi l l  provide fo r  t w o  levels o f  train control  t o  prevent HRI collisions: ( I )  advisories and 
alarms t o  train crews o f  the operational status o f  an HRI warning device and o f  highway vehicle intrusions o n t o  
HRls; and (2) automated stopping o f  high-speed (greater than 79 miles per hour) passenger trains on  designated 
corr idors in rare emergency situations when an obstructing highway vehicle on  the HRI can be automatically 
detected in sufficient t ime t o  avoid a collision.The first function, crew advisories and alarms, applies t o  traditional 
types o f  rail service including freight, intercity passenger, light rail, and commuter  rail, and are incorporated in to 
the SSR subservice.The second function o f  automated stopping o f  the train is the basis o f  the HSR subservice and 
is intended primarily t o  address the additional safety demands o f  high-speed passenger trains. I t  is n o t  envisioned 
that rout ine freight service trains would be stopped under this user service. 

The SSR and the HSR user subservices wi l l  both require information o n  the operational status o f  traffic contro l  
systems at the HRI  (such as whether  the device is operational, fully deployed, etc.) and whether  a highway vehicle 
has intruded o n t o  the HRI. Information o n  the operational status o f  traffic control  systems can be obtained by 
HRI remote moni tor ing systems using appropriate sensors technologies. If a malfunction o f  the traffic contro l  sys- 
t e m  is detected, this information will be communicated t o  t h e T C C  and T M C .  Similarly, vehicle intrusions can be 
detected using sensors incorporating inductive loop, radar, and video technologies. Intrusion detection systems are 
intended for  use w i th  HRI barr ier systems, such as four-quadrant gates, where a highway vehicle could become 
entrapped between the barriers. Intrusion detection systems employing video technologies also can be particular- 
ly effective in supporting efforts t o  enforce HRI traffic regulations by law enforcement officials. 

Early implementation o f  the SSR subservice can be accomplished by communicating operational status o f  traffic 
contro l  systems and vehicle intrusions directly t o  the crew o f  an approaching train as advisory and warning infor- 
mation for  their  appropriate action. Effective means o f  providing this information t o  train crews and training o f  
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crews o n  appropriate response actions are impor tant  areas o f  research.The communications can be established 
readily by existing technologies such as cellular phone. Later stages o f  implementation o f  the SSR subservice could 
be accomplished by communication o f  these data t o  the train crew through the T C C .  In addition t o  notifying train 
crews for  collision avoidance actions, notif ication o f  signal malfunctions also can be sent t o  the railroad dispatcher, 
signal maintainer, local police, and roadway authorities for  purposes o f  corrective action t o  prevent future incidents. 

The HSR subservice wi l l  provide for  automated stopping o f  high-speed passenger trains on  designated corr idors 
in rare emergency situations when an obstructing highway vehicle on  the HRI can be automatically detected in 
sufficient t ime t o  avoid a collision.This function could be accomplished through communications w i th  the T C C  
and the capabilities o f  technologies such as new Positive Train Con t ro l  systems.The HSR subservice will verify 
proper  operat ion o f  HRI  warning devices and wi l l  detect intrusions in to HRls employing barrier systems (e.g., 
four-quadrant gates) t o  ensure there is n o  entrapped highway vehicle o r  o ther  obstruct ion in the HRI. Early 
detection by HRI sensors o f  malfunctioning devices o r  o f  stalled, disabled, o r  trapped vehicles blocking the HRI in 
the path o f  an oncoming high-speed passenger train would permi t  the train t o  be automatically stopped o r  
slowed t o  prevent o r  reduce the severity o f  an HRI collision.This function wi l l  require that HRI  warning devices 
be activated I t o  3 minutes before the arrival o f  a high-speed passenger train. As each HRI is approached, the 
critical train stopping distance wi l l  be calculated based upon train operating and track approach characteristics 
and other  factors. If the distance f rom the passenger train t o  an intruding vehicle o r  malfunctioning warning 
device exceeds the critical stopping distance, automatic stopping wi l l  halt the train before an accident occurs. If 
the distance f rom the passenger train t o  the vehicle is less than this critical stopping distance, a collision cannot 
be avoided, although intervention may reduce collision severity and help protect  train passengers and crew. 

The HSR HRI subservice provldes real-time interactive coordinat ion o f  highway traffic and train operations via 
TMCs and TCCs.These services wi l l  require information o n  train location, speed, weight, length, type o f  train (e.g.. 
freight, high-speed passenger), and type o f  cargo ( e g ,  coal, hazardous materials). I t  also will be necessary t o  
detect, depending o n  the level o f  user services provided, highway vehicle location, speed, and type o f  vehicle.This 
coordination permits the T C C  t o  improve the efficiency o f  train operations as well as minimize travelers' delay. 

1.10.4.3 Highway Cont ro l  Functions - Warning Devices 

Improved highway traffic contro l  at HRls will be accomplished through a variety o f  functions available under the 
SSR subservice.The HRI active warning system's ability t o  control  highway traffic wil l be improved through the 
use o f  ITS technologies that wi l l  enhance alerting capabilit~es, reduce costs, and increase performance in terms o f  
reliability, maintainability, energy use, etc. 

HRI  active warning systems wi l l  be capable o f  adaptive signal operat ion t o  account fo r  the train's location, direc- 
tion, and speed status t o  yield an estimate o f  train arrival t ime at the HRI and provide for  constant warning times 
t o  the motorist .These systems wi l l  benefit f rom improved wayside o r  train-borne train detection technologies. 
Early implementation o f  these services can be accomplished by direct communicat~on between the traln and the 
HRI warning devices. Later, the required information can be enhanced through communication wi th  TCCs and TMCs. 

Four-quadrant gate technologies wi l l  be developed as an improved deterrent t o  motorists going around gates. 
A significant design challenge for  these systems is t o  develop appropriate sequencing o f  the entrance and ex i t  
gates, and t o  provide for  o ther  features t o  prevent o r  minimize the risk o f  possible entrapment o f  highway vehicles. 
Four-quadrant gates block bo th  lanes o f  the highway o n  each side o f  the HRI. If all four gates are lowered simulta- 
neously, a motor is t  could pass under the gates being lowered o n  the near side o f  the HRI only t o  be blocked by 
the gates that have lowered o n  the far side o f  the HRI. However, delayed lowering o f  the gates on  the ex i t  lane o f  
the highway o n  the opposite side o f  the HRI would provide additional t ime for  a potentially entrapped motor is t  
t o  break through the gate w i th  minimal damage t o  his o r  her vehicle. Motor is t  awareness of this feature and ability 
t o  take advantage o f  i t  in a crisis situation are implementation issues t o  be addressed. Median barriers also may 
be used t o  inhibit motorists f rom going around gates.These barriers could be rigid o r  flexible t o  provide m o r e  o r  
less o f  a physical barr ier t o  motorists. However, these barriers also could pose an additional hazard t o  motorists 
if n o t  properly designed. 



HRI active warning systems will provide for  improved integration o f  their  operation w i th  highway traffic control  
systems o n  adjacent roadway facilities.The improved HRI active warnlng systems also may incorporate red-yellow- 
green lights, consistent w i th  standard highway traffic signals, t o  replace the flashing red lights used at HRls today. 
This feature would give positive train movement information t o  the motor is t  In a manner consistent wi th  HHls.  
W h e n  current warning devices at HRls display a "dark" indication, it means go, while a flashing red Indication 
means stop and always yield t o  the train; motorists may r iot always properly interpret these messages.The use o f  
staqdard highway traffic control  signals also may be more  cost effective than traditional HRI  warnlng systems. 

I I 0  4 4 H~ghway  Cont ro l  Functions - Var~able Messze  _S~gns 

Highway traffic control  devices at the HRI wi l l  be supplemented w i th  roadside variable message signs.These mes- 
sages will provide the minimum amount o f  information necessary for  motorists (typical highway users as well as 
transit and emergency vehicle operators, motorcyclists, bicyclists, and pedestr~ans) t o  take appropriate safe action 
at HRls.An example o f  the sequence o f  messages that could be displayed t o  a motor is t  approaching an HRI IS the 
following: 

I .  "PROCEED" (HRI clear) 
2. "TRAIN(S) ARRIVING. CLEARTHE INTERSECTION" (30-60 seconds p r io r  t o  almval o f  train) 
3. "STOP - DO N O T  ENTER - W A I T  FORTRAIN(S)  T O  CLEAR CROSSING" (20-30 seconds p r io r  t o  arrival 

o f  a train; o ther  tracks verified clear if ;it a multiple-traclc crossing) 
4. "TRAIN(S) W I L L  CLEAR CROSSING I N  # # SECONDS andlor W A T C H  FOR OTHER TRAIN" 
5. " C A U T I O N "  (after the train(s) clears [he HRI) 
6. " W A I T  FOR PROCEED SIGNAC' 
7. "PROCEED" 

Traffic operations at intersections on  adjacent roadways will be signif~cantly improved w i th  val.iable message signs 
that interact w i th  the T M C  arid TCC.These signs can be provided w i th  real-time information about the location 
and arrival t ime o f  trains so that traffic can be redirected and control led t o  ~ n i n ~ m i z e  delay times that may t result. 
for  example. f rom signal malfunctions o r  unusually long o r  slow trains. 

lnformation o n  train movements relative t o  HRI can be provided t o  t h e T M C  via Iremote systems that mon i to r  
the operational status o f  HR!  signal systems.TheTMC would be able t o  determine the act ivat~on status o f  HRI 
signal systems and thus mon i to r  the progress o f  train movements and take action t o  alleviate the effects upon 
traffic congestion on  intersecting and adjacent roadways. Possible responses might Include temporary adjustment 
o f  traffic signal phasing and timing, the implementation o f  lane use and turn restrictions t h r o i ~ g h  dynamic lane 
assignment, and variable message signs.The information also could be I-elayed t o  emergency services personnel, 
police, fire, and ambulance services, t o  facilitate routings that avoid blocked HRls and thereby optimize emergency 
response time. Similar actions could be implemented by the T M C  in the event o f  HRI signal malfunctions. 

1.10.4.5 Highway Cont ro l  Functions - In-Vehicle Services 

HRI user services will include in-vehicle functions at three basic levels o f  interaction wi th  the motor is t  (typical 
highway users as well as transit and emergency vehicle operators, motorcyclists, bicyclists, and pedestrians): 
( I )  driver advisories, (2) driver warnings, and (3) automatic stopping o f  the highway vehicle. 

In-vehicle dr iver advisories are the most  basic service and can be accomplished ,without information about train 
operations.This service is intended t o  take advantage o f  o ther  in-vehicle ITS user services such as En-Route 
Dr iver  lnformation and Route Guidance.These services wi l l  basically advise the driver that an HRI is ahead and 
caution should be exercised.These services wi l l  require that the location o f  HRls be included in their  geographic 
data bases and that the necessary software is included t o  provide the advisory messages.The advisories most  
likely would be in the fo rm o f  graphic displays as well as voice andlor alarm audible messages. 

In-vehicle dr iver warnings wi l l  require information about train operations.These services wi l l  inform the driver o f  
an HRI ahead and will warn the driver t o  take appropriate action if a train is approaching o r  is in the HRI.This 
service requires data on  train location, direction, and speed.These data can be provided t o  the vehicle in several 
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different ways Early implementation o f  thts concept could be achieved by providing the data directly t o  the vehi- 
cle via communications w i th  the train o r  th iough a wayside [I-air detector located at the HRI o r  along the track 
approach t o  the HRI A n  advanced concept for this service would involve interaction between the vehicle.TCC. 
and T M C  This set-vice concept would permi t  the T M C  t o  provide train art-ival t ime info! mation, expected traffic 
delay times, altel-natlve routings t o  Inininiize t t x e l e r  delayi, and most  importantly wal nings t o  the driver t o  avoid 
coll is~ons at the HRI This set-vice also will be extreniely useful t o  htghway transit vehicles and pr lor i ty  vehtcles 
such as school buses and emergency vehicles t o  assist in avoiding collisions and I esponding rapidly t o  emergency 
situations In its early stages o f  implementatisn t h s  servicc could be targeted t o  pr ior i ty  vehicles p r i o ~  t o  wide- 
scale use 

The most  advanced fo rm o f  this service w o l ~ l d  irivolve automatic intervention o f  the in-vehicle system 10 stop the 
vehicle i f  a collision is imlnlnent at an HRI.This ser-vice will irequire accurate data or1 vehicle and train dynamics as 
well as sensot; information processing, and vchicle contt-01 technologies. Infol-mation transmitted t o  the vehicle 
f rom the T M C  may require augmentation w i th  data obtained f rom infrastt-ucture sensors t o  obtain the necessary 
accuracy on  vehicle and ti-aln dynamics. 

1 10 4 6 Automated Collision Noti f icat ion 

The HRI user servlce will help t o  I-educe the seventy of t lRI  collisions by pr-ovidlng automatic collision notifica- 
t ion functions.This function would permi t  the rapid notif ication o f  emergency response teams in the event of an 
HRI incident.The effectiveness of these response reams c:!ri be sigriificnritly iiripr-ovcd if :hey have advanced infor- 
mation on  the nature o f  the collision.This iriforrnation car; be provided by the HRI usel- service by combining data 
on  train chai-actel-istics (e.g . locatic!n of ir~cii lerit, ti-air1 s p ~ e d ,  ti-a111 type, ~nvolvenierit o f  passengers, hazardous 
materials, etc.) obtained fi-orn t h e T C C  and data o i i  1l1gtiw-i~ vehicle  characteristic^ (e.g., rype of veh~cle, speed. 
acceleraciorr forces, ~nvolveriierit o f  passengers, and I-iazat-daus matei~ials, erc.) obt:iitied f rom the TMC.Ttirs sel-vice 
can be based or1 the train, the highway vehicle, o r  bott i  If :!.air] based, the notificacioii t o  the T C C  could be either- 
manually initiated by the train crew or- fully l u tomated  thi-oiigti the use o f  appi-opriate sensot- m d  communication 
systerns.lhe notification, if highway vehicle based. would r;!c>st likely be provided by the Emergency Noti f icat ion 
and Personal Security usei- service.1-he TMC,, and TCCs wail reqaii-e integt-at1011 with contl-oi centers for emergency 
response teams. 

1.10.5 Technology 

Implementation o f  HRI user ser vices will I-eqitire the appl cation of supporting techriologies such as those 
described below 

I I 0  5 1 N e w  Positive Train Conutrl $stergs 

N e w  Positive Train Con t ro l  systems are made up o f  the same technologies used in ITS: digital data links connect- 
ing locomotives, maintenance-of-way eq~~ ipmer i t ,  wayside base I-adios, and control  centers; on-board computers. 
positioning systerns, data radios, and display screens on locomotives and maintenance-of-way equipment: and control  
center computers. Positive Train Con t ro l  systems ran I-ed:~ce the probability o f  ~ o l l i s i o n ~  and over-speed accidents 
by t w o  orders o f  rnagnltude, and can also inlprove ~ - ~ i r i n i r i ~  time. setwce I-eliability, capacity, and rolling stocl< and 
crew utilization. 

1 10 5 2 Vehicle P r o x i m i t y A & r t i n ~  Sy~ te tn  (VPAS) 

Section 1072 of ISTEA required field testing of aVehicle PI oxiniity Alerting Systeni (VPAS) and comparable systerns 
t o  detei-ni~ne their effectiveness as a safety warning device for  "PI-101-ity" vehicles approaching HRls.As envisioned. 
theVPAS would be installed only or1 pr-101-lty vehicles - sc~ ioo l  buses, large trucks, hazat-doiis matel-ials haulers, and 
emergency vehicles.VPAS provides an in-vehicle warning (visual m d  audible) t o  niotorisrs at both passive and 
active ci-ossings.VPAS benefits would be greatest at passivc crossings where motorists currently receive no  indica- 
t ion o f  an approaching train. 
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In July 1993, F H W A  issued a request fo r  proposals for  VPAS devices t o  be evaluated for  effectiveness as a means 
o f  improving HRI safety. Prototype testing by the FRA o f  promising devices identified by F H W A  occurred in 1994 
and 1995 at the Transportation Technology Center in Pueblo, Colorado.TheVPAS concepts evaluated employ a 
variety o f  techniques t o  accomplish communication f rom an approaching train t o  a highway vehicle near the HRI. 
The communication systems typically use radio frequency devices. Basic systems would only inform the driver 
that a train is approaching, o r  that the crossing ahead is blocl<ed by a train, bu t  provide no  further information. 
Enhanced systems would in form the driver o f  the train's approach, direction, and estimated t ime o f  arrival at the 
HRI, based o n  train position, speed, and direction o f  travel data. 

1.10.5.3 Geographical Mappng Systems 

Many o f  the HRI user services discussed require data bases o f  accurate information on  the location of HRls I-ela- 
tive t o  highways and other  related highway and rail system structures. Systems are avadable and are being devel- 
oped for  automated surveying o f  track and wayside infrastructure. O n e  such system uses Global Positioning 
System (GPS) equipment and digital video imaging recording devices t o  video survey railroad facilities, including 
intersections o f  track and roadways, and t o  provide a longitudinal-latitudinal data base. 

1.10.5.4 O t h e r  Supporting Technoloeies 

A number o f  technology developments and applicat~ons need t o  be developed andlor enhanced and integrated t o  
support implementation o f  HRI  user services in addition t o  those discussed above.These technologies are briefly 
discussed below. 

Location technologies are required t o  accurately position trains and highway vehicles relative t o  each other  
as well as t o  HRls and other  rail and highway system structures.These technologies include GPS and inertial 
navigation systems as well as various other  systems for  dead reckoning. 

Train detection systems are required t o  determine train position relative t o  HRls for  purposes such as 
activating HRI warning and control  systems.Those systems that also detect train speed and direction wi l l  
have more  potential applications.These systems may be either train based o r  infrastructure based. 

Highway vehicle detection systems are required t o  determine vehicle location relative t o  HRls and t o  detel= 
mine vehicle intrusions o n t o  HRls.These systems, especially those employing video technologies, can support 
efforts t o  enforce traffic regulations at HRls. 

Communication systems are required for exchanging information between trains, highway vehicles,TCC, 
T M C ,  and various rail and highway system infrastructure elements. 

Remote sensor systems are required t o  mot i l tor  the operational status o f  HRI  warning and traffic control  
systems. 

Motor is t  warning and contro l  system technologies need t o  be enhanced by improving their  safety effective- 
ness, operational efficiency, and costs. 

1.10.6 Potential Costs and Benefits 

I .  10.6.1 Potential Costs 

There are about 100.000 public HRls w i th  passive warning devices that are candidates for warning device 
improvements.These improvements would be o f  the type included in SSR HRI user services such as enhanced 
warning devices and variable message signs.Traditional active warning devices typically cost in the range o f  
$50,000 t o  $150,000 per HRI.The national cost o f  upgrading all passive crossings w i th  active warning devices 
would be prohibitive. Advances in warning device design using ITS technologies could reduce these costs.The capital 
and installation costs o f  installing active warning devices have typically been funded, since 1973, under continuing 
Highway Safety Acts. Since 1973, about $3 billion have been spent o n  upgrading about 60.000 HRls. Railroads have 
typically accepted the responsibility for  maintaining these new devices at a cost o f  about $1,300 t o  $2,200 
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per HRI p e l  year. Since i t  is unrealistic t o  assume that all passive HRls can be upgraded. U.S. DOT,  work ing w i th  
state and local agencies, wi l l  continue t o  pr io i - i t~ze HRls for upgrading on  the basis o f  criteria such as the level o f  
train and highway traffic, traln speeds, hazardous materials traffic, etc. 

A small subset o f  all HRls ~ncludes the 2.800 HRls o n  the designated high-speed rail corr idors.These HRls are 
candidates fo r  improvement under the HSR HRI user serv~ce.There is l ~ t t l e  precedent for  Federal funding o f  the 
types o f  improvements envisioned under this servlce. Howevel: ~t is the establ~shed po l~cy  o f  the Federal government. 
as expressed in Section IOI 0 o f  ISTEA, t o  PI omote high-speed r a ~ l  servlce, and t o  fund demonstration projects 
fo r  improving HRI safety o n  the designated corr idors. States, local public agencies, and t.ailroads may be expected 
t o  share in the capital, installation, operation, arid niaintenance costs of HRI ~mpt-overiiencs. Costs for advanced 
warrung and protectlori devrces under the HSR subservice are r iot well established but  tou ld  range f rom about 
$200.000 for n four-quadrant gate installatiori t o  about $1.000.000 for  an energy absorb~r~g  bawler system o r  a 
low-cost grade sepal-ation.The HSR subset-v~ce also will require extensive infi-asti-uctui-e investments on  ra~li-oads 
i o  implement autornatic train control  systems and TCCs ns well as highway syswm investments for  TMCs. Federal 
subsidies for these investments might be I-equ~red t o  achieve high-speed rail passenger service o n  deslgriated 
corridors. Much o f  the highway investment could be accoriiplished as part of a lal-gel- ~ntegrated ITS Traffic Contro l  
user service. 

In-vehicle warning systems can address the rieeds o f  both the SSR and HSR HRI user subservices. In 1993. there 
were nearly 198 rnillion registered m o t o r  vehicles In the United States, o f  which 146 m ~ l l i o n  were automob~les. If 
all o r  a substant~al po r t ion  o f  these vehicles included HRI collision avoidance systems. the total  monetary costs 
could be substantial.The capabilities required o f  these in-vehicle systems, however, could be obtained as minor  
added ftinctions t o  systems installed as par t  o f  o ther  ITS itsel- services such ns En-Route Dr iver  Information and 
Roclte G~.~id, lr ice.Ti ie actual cost o f  these systems has n o t  yet been determ~ned.  

The prlmary benefit f rom the HRI user servlce will be a reduc t~on  In the numbel and severlty o f  the 4 900 HRI 
coll is~ons that occur annually Also :he safety risk t o  large numbers o f  passenger5 on  futul-e high-speed rail [I ains 
will be sigri~ficantly reduced Secondary beneflts w ~ l l  result f rom reducttons in motot-1st delays and improved oper - 
7t1onal eff~ciency o f  I-a~lt-oad and h~ghway operatlotis H ~ g h e r  tr ain speeds along the des i~nated corridor-s wi l l  be 
poss~ble creating econonilc and soc~al benef~ts fo r  travelers and users o f  r a ~ l  freight cr anspot-tatlon These benefits 
w ~ i l  Increase as ITS technologies mature promot ing d ie  exchange o f  i n fo rmat~on  between TMCs TCCs t l  alns, and 
h~ghway veh~cles Improved information exchange wi l l  support user servlces such as En-Route Dr iver  Information 
PI e - T I - I ~  TI avel Informanon. Route Gu~dance Publ~c Transportat~on Management. Enlet ger;cy Vehlcle Management. 
3lld Comr~ierc ia l  Fleet Management 

1.10.7 Assessment of Roles 

The publtc safety beriefics and other potentlal public and commercial benefits o f  the HRI user servlce are expected 
t o  be high.The~-efol-e, U.S. D O T  will encourage joint publicipl-ivate development efforts for- enabling technolog~es. 
This approach, which underlies the U S .  D O T  strategy for  Investment in ITS technolog~es and syscerns, 1s used t o  
assess the appropriate role for U.S. D O T  In developing the HRI user service. 

The development o f  low-speed light t-al and commuter- tall servlce as well as high-speed r all set v ~ c e  w~ l l  need 
-0 be a cooperative effort  between FRA, F H W A .  FTA and the relevant states and locai -igeticies The pal-allel 
development o f  ITS and HRI technolog~es p i  ov~des a unique opportunity t o  Integrate cut rent  ?rid future hghway 
and ra~l road traffic control  systems Due t o  the irivolvemer;t o f  t w o  sign~f~cantly d~fferenr modes o f  surface tr ans- 
portat lot i ,  the des~gn will be subject t o  regulat~on by highway, translt, and rat1 I-egulatot y bod~es  
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1.10.7.1 Public Benefit 

This user service addresses the most common and severe type o f  collision that affects railroad operations as 
well as the motor ing public.This service therefore has high potential for- public benefit.There also will be significant 
benefits in improving the efficiency o f  railroad operations as well as reducing unnecessary travel t ime delays, acci- 
dents, air pollution, and traveler frustration. 

1.10.7.2 Potential for  Private lnvestment-in DeveIopmen_t 

This service wi l l  require significant infrastructure investment on  both the highway and railroad systems. Provision 
o f  highway-based motor is t  warning and traffic control  systems will primal-ily be the ~.esponsibi l~ty o f  public trans- 
portat ion entities. Private industry, however, wil l have primary responsibility for development o f  tl-air1 control  
systems. Several I-ailroads are currently involved in joinr programs wi th  the FRA t o  develop and demonstrate 
advanced train control  systems. In addition, private ~ndus t ry  has tt-aditionally developed HRI motol-ist warning 
devices. Companies other  than traditional railroad suppliers rnay develop new technologies t o  address HRI user 
service requirements. Additionally, the service may need t o  be designed as a capability that s ~ntegt-ated w i th  
other  vehicle-warning devices and perhaps other  ITS set-vices as well.Ttie rn31-lte[ for highway inft-astructure 
equipment will be state and local governments responsible for  traffic management, while private railroad companies 
will develop train control  systems and equipment. 

I .  10.7.3 Public and Private Sector Roles in HRI. . . D d o y Y m e n ~  

The public sector role for  installing, supporting, operating, and rnaintalning highway traffic control  systems is high, 
since this service directly affects overall public safety and the publicly owned roadway networl<. State D O T s  and 
local highway authorities have the p l  imary I-ole in the day-to-day operation arid maintenance o f  traffic morlitot-ing 
and control  systems.The railroad industry has traditionally assumed the responsib~lity for  ma~ntalrl ing HRI warning 
devices. In many cases, private sector firms will have roles as contractors executing the acrual design, development, 
and integration o f  the technologies and equipment t o  per form HRI user se:-vices.The use o f  new technologies for  
these functions will broaden the market potential for private sector suppliers. Potential new marl<ets for vendors 
o f  surveillance, communications, and control  systems exist, and the public and private sectors may share rights-of- 
way for  communications o r  o ther  networks. In addition, private firms may also operate and maintain traffic con- 
t ro l  systems under contract t o  public agencies. Section I 0  I 0  o f  ISTEA permits public and private cooperative 
roles in the improvement o f  safety at HRls t o  promote the implementation o f  high-speed I-ail corr idors. State 
D O T s  have taken a lead role in planning the implementation o f  high-speed rail service in their  respectwe states. 

1.10.7.4 Role o f  the U.S. DOT in Developing Service 

The HRI user service wi l l  be incorporated in to U.S. DOT 'S  National ITS PI-ogram and the National ITS 
Alechitecture.The Architecture will provide the fl-amewodc for implementing the HRI user sewice.The role o f  U.S. 
D O T  in developing the HRI user service will be significant. 

1.10.7.4.1 Research and Development 

The role o f  the U.S. D O T  in research and developnlent activities i s  t o  address deployment issues associated w i th  
the use o f  advanced system components, and t o  develop operational concepts and support systems for advanced 
motor is t  warning and highway traffic management and train control  systems. U.S. D O T  will encourage private 
industry involvement in the development o f  the necessary technology and equipment t o  be compatible wi th  the 
functional specifications o f  these systems. U.S. D O T  also will w o r k  wi th  PI-ivate industry t o  develop functional 
specifications for  highway and railroad traffic surveillance and contro l  systems such that system components rnay 
be fully integrated in an effective and efficient manner. Section 1036(e) o f  ISTEA and the Swlft Rail Development. 
A c t  o f  1994 provide funding for  demonstrations o f  new technology in the tiigh-speed rail co r r~dors .  
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1.10.7.4.2 Operational Tests 

The role o f  U.S. D O T  in operational tests o f  HRI user service systems is high. A number o f  current field-test 
activities supported by U.S. D O T  that relate t o  HRI user set-vices are currently underway. These activities Include: 

Prototype assessment and field testlng o f  VPAS concepts; 

Broad agency announcements for  innovative new technologies t o  address h~gh-speed rail HRI safety Issues: 

Requests for  proposals on  Advanced Rail Technologies through the Transportation Research Board's Innovations 
Deserving Exploratory Analysis Prograni: 

N e x t  Generation Hgh-Speed Rail PI-ogl-am rail highwily crossing hazard elirninat!on demonstrat~on projects: 

Four-quadrant gates w i th  intrusion detection demorisrt-ation project In Connect~cut :  

Vehicle arrestor net  demonstration project 111 I l l ino~s; 

Friendly Mobile Barrlet- energy absorb~ng bar-net- system development: 

Automated wayside horn  denioristt-anon in Nebraska: 

High-speed Ra~ l  automatic tralrl cont ro l  demonstratioii projects In Michigan and Wash~ngton; and 

Obstacle detection research and low-cost grade sepal-atton demonstration in Florida. 

I I 0  7 4 3 Inst~tut ional and L a  

U.S. D O T  will take an actlve role in fostering the necessary institutional arrangements required for  deployment o f  
the HRI user services. L i a b ~ l ~ t y  Issues have htsto~-~cal ly played an important I-ole in lnfluencing safety improvement 
decisions at HRls. Highway traffic regulations genet-ally I-equlre motorists t o  cornply wtth HRI warning dev~ces and 
t o  yield t o  train traffic. However, ra~lroads and railroad sigrial suppl~ers are often found at fault In litigation result- 
ing frorn HRI collisions. Railroads and local public authot-ities are therefore encouraged t o  impl-ove safety at HRls 
t o  minimlze collisions and I-esult~ng litigation. but  are also cautious in employing new concepts t o  accomplish this, 
as innovation rnay be constt-ued as imprudent.These and other  complex legal Issues must be addressed w i t h ~ n  any 
comprehensive program t o  improve the safery o f  HRls, in general, and, in particular; at HRls on  high-speed passenger 
train corl-idors. 

The role o f  the U.S. D O T  in deployment o f  this servlce i s  t o  encourage adop t~on  o f  advanced systems by states. 
local government agencies, and the railroad industry. 

Archived Data User Service 

7.1 ARCHIVED DATA USER SERVICE 

7. I .  I Introduction 

The Archived Data User Service (ADUS) describes the need for an Intel lgent Transportation Systems Histot-~cal 
Data Archive and expands the Nat~ona l  ITS Architecture t o  encompass the needs o f  the stakeholder groups o f  
this user service. Many o f  these stakeholder groups previously had litt le o r  no  involvement in the National ITS 
Architecture. ADUS requires ITS-related systems t o  have the capability t o  receive, collect, and archive ITS-generated 
operational data fo r  historical, secondary, and non-real-time uses. ADUS prescr~bes the need for  a data source for  
external user interfaces and provides data products t o  usel-s.The goal is the unambiguous interchange and reuse 
o f  data and information throughout all funct~onal areas. 
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ITS technologies generate massive amounts o f  operational data that are presently used primarily in real t ime t o  
effect traffic contro l  strategies. Examples include the adjustment o f  ramp meter  timing based on  freeway f low 
conditions and the use o f  variable message signs t o  communicate traffic incidents t o  travelers.These data offer 
great promise fo r  uses beyond the execution o f  ITS control  strategies, such as applications in transportation 
administration, policy, safety, planning, operations, and research. In most  cases, ITS-generated data are similar t o  
data traditionally collected fo r  these applications, but  are much m o r e  voluminous in quantity and geographical and 
temporal coverage. ITS has the potential t o  provide data needed for planning, performance monitor ing, program 
assessment, policy evaluation, and other  transportation activities, including multi-modal and intermodal applications. 
This user service describes the need for  the collection, manipulation, retention, and distribution o f  data generated 
by ITS for  use in other  transportation activities. 

7. 1.2 Needs 

There is a broad spectrum o f  users w h o  must rely on  any and all available sources o f  data t o  feed the applicable 
planning models, simulations, and control  strategies. The users' needs for  the data are outlined below wi th  a partial 
list o f  their  pr imary transportation-related tasks: 

Metropol i tan Planning Organization and State Transportation Planning: These agencies are responsible fo r  short-  
and long-range identification o f  transportat ion improvements and policies including multi-modal passenger trans- 
portat ion improvements, congestion management, air quality planning, a i rpor t  access planning, and the develop- 
ment  and maintenance o f  travel demand forecasting and traffic simulation models. Operat ion and management o f  
multi-modal transportation systems is becoming an important aspect o f  the transportation planning function. 

Transportation System Mon i to r ing  Monitor ing agencies (often units within larger agencies) are responsible fo r  
the collection and analysis o f  transportation data for  use by policy makers at all levels o f  government and other  
customers fo r  policy analysis, performance monitoring, and investment analysis. A n  example is the Highway 
Performance Monitor ing System that provides data fo r  report ing t o  Congress o n  the condition, performance, and 
future investment requirements o f  the nation's highway system. 

Traffic Management: - Traffic management agencies are responsible for  the day-to-day operations o f  deployed ITS 
( e g ,  operation o f  traffic signal contro l  systems). 

Transit Management: - Transit operating agencies are responsible for  such things as day-to-day transit operations, 
including scheduling, route delineation, origin-destination surveys, passenger counts, fare pricing, vehicle mainte- 
nance, transit management systems, evaluation, and capital planning. 

A i r  Quality Analysis: Agencies responsible fo r  air quality analysis per form such tasks as monitor ing regional air 
quality and assessing transportation plan conformity w i th  air quality standards and goals. 

Metropol i tan Planning OrganizationlState Freight and lntermodal Planning: These agencies are responsible for  the 
planning o f  intermodal freight transfer, goods movement, and p o r t  facilities. 

Safety Agencies responsible for  transportation safety perform such tasks as identifying countermeasures for general 
safety problems o r  hotspots, automated collision notification, delivery o f  emergency medical services, automated 
crash investigation data entry, deployment planning for  incident response, and hazardous site identification. 

Design, - Construction, and Maintenance: Planning for  the rehabilitation and replacement o f  pavement, bridges, and 
roadside appurtenances, and the scheduling o f  maintenance activities are the functions o f  this user group. 

Transportation Research: Transportation research agencies develop forecasting and simulation models and other  
analytic methods and investigate improvements in data collection practices.Transportation research encompasses 
many o f  the stakeholder functions. 

Commercial Vehicle Operations: Agencies responsible for  commercial vehicle operations per form such tasks as 
crash investigations, enforcement o f  commercial vehicle regulations, and hazardous materials response. ITS provides 
reports o f  violations and patterns in movements. 
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Emergency Management (lad police, fire, an.d emergency medical): Emergency management agencies respond t o  
transportat ion incidents and crash investigations. ITS prowdes data for  patrol  planning. 

Private Sector: Several different types o f  private sector entities w h o  have an interest in archived ITS-generated 
data have been identified: Information Service Providers disseminate traffic condit ion data and route guidance; 
carriers per form commercial t r ip  planning t o  avoid congestion: and auto manufacturers develop vehicle designs 
that can be based o n  performance information f rom archived ITS-generated data. 

Land Use Regulation and G r o w t h  Mananement: These agencies are responsible for  development o f  land use plans 
and zoning regulations, establishment o f  g rowth  impact policies, and community economic development. 

Al l  ITS historical and non-real-time data should be capable o f  being stored, disseminated, andlor manipulated t o  
support users w i th  pre-defined data products.These data include, but  are n o t  l imited to, the following categories: 
( I )  freeway data, (2) to l l  data, (3)  arterial (non-freeway) data. (4) parking management data. (5) transit and 
ridesharing data, (6) incident management data, (7) safety-related data, (8) commercial vehicle operations data, (9) 
environmental and weather data. (10) vehicle and passenger information data, and ( I  I )  intermodal operations data. 

7.1.3 Service Description 

This user service will provide an ITS Historical Data Archive for  all relevant ITS data and wi l l  incorporate the 
planning, safety, operations, and research communities in to ITS. I t  wi l l  provide the data collection, manipulation, 
and dissemination functions o f  these groups, as they relate t o  data generated by ITS.The ITS Historical Data 
Archive wi l l  function as a data warehouse o r  repository t o  support stakeholder functions. 

A n  example f rom transportat ion planning will illustrate the use o f  this service. (Many such example applications 
also exist for  the other  stakeholder groups.) Annual Average Daily Traffic ( A A D T ) ,  the daily traffic count  estimates 
for  a highway, are one o f  the most  essential data types used by planners and engineers. Nearly all A A D T s  used by 
planners are estimates based o n  24- o r  48-hour shor t  counts that have been adjusted using area-wide factors fo r  
daily and seasonal variability. Facility-specific data on  the temporal distribution o f  traffic and ~ t s  variability are 
extremely limited. ITS roadway surveillance equipment can provide detailed data o n  the actual average daily traffic 
and its variability. ITS data, as source data, would improve the accuracy and usefulness o f  one o f  the core perfor- 
mance measures (i.e., A A D T )  used by transportat ion planners. ITS data also wi l l  allow for direct measurement o f  
congestion and permi t  separation o f  the recurr ing and nonrecurring components o f  congestion. 

M o r e  detailed data wi l l  be required as the management paradigm becomes m o r e  widespread.Trave1 Demand 
Forecasting models fo r  predicting long-term demand characteristics (20 years in to the future) use average 
values - basically, one wants t o  make decisions about adding capacity t o  the nearest add~tional lane o f  accuracy 
(i.e., 2,200-2,300 vehicles per  hour). Average peak hour  traffic counts are precise enough fo r  this purpose. 
However, for  meeting the newer planning requirements that tend t o  be more  shor t  range in nature - such as 
congestion moni tor ing and microscale air quality modeling - information o n  extreme events is important.  For 
example, consider a freeway section where the only traffic data available provide an average A A D T  developed 
f rom a factored 48-hour shor t  count  and K- and D-factors (factors t o  convert a daily volume t o  a peak hour  
volume) borrowed f rom other  urban sites. A capacity analysis on  this section using these data would n o t  only 
ignore days where volumes were higher than average, bu t  is prone t o  the sampling bias ~nheren t  in using factored 
and borrowed data. Since delay is a nonlinear function o f  volume as volumes approach and exceed capacity, these 
rare bu t  highly influential events would be missed if the shor t - term and borrowed data were the basis fo r  conges- 
t ion monitoring. Moreover, the impact o f  incidents on  delay would be completely ignored in the current approach. 
O n  the other hand, ITS roadway surveillance data would directly measure congestion, including days wi th  abnormally 
high volumes and incidents. 

The information obtained f r o m  ITS sources in the above example is also valuable in a multi-modal context.  In 
addition t o  the highway surveillance data mentioned above, ITS technologies also can capture information about 
the movements o f  transit passengers and the performance o f  transit systems.When the highway and transit data 
are fused, effective multi-modal planning - such as designing transportat ion strategies for  key corr idors - can be 
achieved. Further, because the data are collected constantly, a continuous multi-modal performance evaluation 
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program can be implemented. Such an effort  would greatly aid transportation and transit planners in fulfilling 
Federal requirements and meeting local needs. 

It is also possible t o  extend this example in to the I-ealm of traffic operations.Although ITS generally uses real-time 
data t o  implement control  patterns, non-real-time data also can be o f  use. Consider that ramp metering is present 
for  the hypothetical freeway segment mentioned above.The metering rates are generally pre-timed, actuated by 
mainline traffic flow, o r  a conib~nat ion o f  the two. In the pre-timed case, data on  histor~cal volume and congestion 
patterns can be used t o  set metering rates by time of day. In advanced systems that are proactive (i.e., they predict 
traffic conditions in the very near future), historical patterns can be used in predictive algorithms. Finally, historical 
ramp metering rates and freeway traffic conditions are valuable t o  operators o f  traffic signal control  systems In 
that pre-t imed o r  proactive timing plans can be developed w i th  that data. From an archival v iewpo~nt ,  the needs 
o f  operators would tend t o  be more  shor t  te rm (what happened yesterday 01- last weel<) than those o f  trans- 
portat ion planners. 

The discussion above cites only t w o  examples o f  the uses and benefits o f  archived ITS-generated data. Examples 
for  o ther  stakeholder- groups are just as meaningful and include: 

T a n s ~ t  M j n ~ g e m e n t  Electron~c Fare Payment allows continuous col lect~on o f  fares as people board Computer- 
a~ded  d~spatch systems allow o r ~ g ~ n i d e s t ~ n a t ~ o n  patterns t o  be tracked Au tomat~cVeh~c le  I d e n t ~ f ~ c a t ~ o n  on  buses 
allows ~nonrtol-lng o f  schedule adherence and permlts the accurate settlng o f  scheddes wi thout  field revlew 

Tt-m>p-o_rtamcn S~xm M o ~ ~ t o r i n g  Traff~c data can be collected as part o f  ITS operations and may e l ~ m ~ n a t e  the 
need for  labor-~ntens~ve shor t  counts o n  h~ghways covered by ITS 

A i r  Quality AnaLysis; Roadway surveillance provides actual speeds, volumes, and truck mlx by t ime o f  day. Modal 
emission models will require these data in even greater detail and ITS is the only practical source. 

Metropolitan Planning Or~anizat ioniState Freight and Intermodal Planning Electronic credentialing and Automatic .- 

Vehicle Identification allow tracking o f  truck travel patterns, sometimes including cargo. Improved t rachng o f  con- 
gestion through the use o f  roadway sul-veillance data leads t o  improved assessments o f  intermodai access. 

Safftyi Roadway surveillance data provide continuous volume counts, truck percents, and speeds, leading t o  
Improved exposure estimation and measurement o f  the actual traffic conditions for cvash studies. ITS technologies 
(e.g., GPS) also offer the possibility o f  automating field collection o f  crash data, especially location, by police officers 
and others. 

Design-Construction, and Maintenance: Roadway surveillance data provide continuous volume counts, veh~cle 
classifications, and vehicle weights, making m o r e  accurate loading data and growth forecasts available. 

Transportation Research: Traveler response t o  system conditions can be measured through system detectors, 
probe vehicles, o r  monitor ing in-vehicle and personal device use.Travel diaries can be imbedded in these tech- 
nologies as well. 

Commercial Vehicle Operations: Electronic credentialing and AutomaticVehlcle ldentification allow tracking o f  
hazardous material flows, allowing better deployment of inspection and response personnel. 

Emergency Management: Electron~c credentialing and Automatic Vehicle ldentification allow tracking o f  t ruck flows 
and high incident locations, allowing better deployment o f  response personnel. 

Private Sector: Roadway surveillance data and probe vehicles can identify existing congestion and can be used t o  
show historical patterns o f  congestion by time-of-day. lnc~dent  location and status can be directly relayed. 

Land Use Regulation and G r o w t h  Management: Improved identification o f  travel and congestion patterns provides 
a sound technical basis for  establishing policies. 

Finally, the functionality o f  ADUS will increase if opportunities for data fusion are pursued.The value o f  certain 
ITS-generated data is enhanced if additional information is added f rom other sources. O n e  example is in the safety 
area.While locations o f  crashes (in terms o f  geo-coordinates) can be provided w i th  high precision, safety agencies 
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are concerned wi th  matching crash locations w i th  highway geometric features,Ttiis matching ~nvolves fusing the 
crash location data w i th  other  data (e.g.. roadway chat-acterist~cs inventor-ies) and requires a common referencing 
system. Another  example o f  data fusion potential is the collection o f  travel actlvity data.Tr-aveler location data 
(such as those f rom automatic vehicle ident i f~cat ion technolog~es) can identify where travelers are in t ime and 
space, again in terms o f  geo-coordinates. Howeve,: transportation planning agencies need t o  identify the origins, 
destinations, and lengths o f  trips by purpose o f  the trip. As the sophistication of systems and level o f  ITS deploy- 
ment  expand in the future, i t  may be possible t o  merge the location data w i th  land use data, thereby infer-I-ing the 
type o f  t r ip  w ~ t h o u t  encumbering the traveler wi th  an ext i  a task. 

7.1.4 Operational Concepts 

7 1.4.1 AD& Functions 

The bas~c function for  ADUS IS t o  p r o v ~ d e  an ITS Historical Data Archive and t o  integrate user functional needs 
for  data. 

The systems t o  support ADUS should be based on, but  n o t  l ~ m i t e d  to, existing data flows within the National ITS 
Arch~tecture As new data flows are added t o  the Nation,~l ITS Arch~tectui-e and as additional uses o f  existing 
data flows are i d e n t ~ f ~ e d  - they should be examined fot their- ~ncluslon within the sybtems t o  support the ADUS 
The systems should also be flexible enough r o  accomrmodite data flows unique t o  l id iv~dual  ITS deployments that 
may no t  warrant a change t o  the National ITS At-chitecturc They also shoiild be capable of handling data f rom 
existing data collection PI-ogr-arns that m,iy r o t  be deemed a5 being In the ITS I ealni 

To accommodate both exrsclng (legncy) r t-aniportat ion systetns and the incremental deployment o f  new ITS the 
infor-mation management systems wiiich support data a rch~v~ng  [nay utilize one o f  twc corncepts, o r  a hybrid o f  these 

a.  Decentralized -- Each ITS facility possesses its o w n  at-ctiiving function wi th  a miri lmum o f  Interconnects wi th  
other  ITS fac~lities bu t  ~i t i l iz ing standardized data defiiiitiorls 

b Centralized - Relevant data f rom each ITS subsystem (nay be captured in a central I-epository either directly 
o r  "virtually" through the use o f  appropl-late distt tbuted techriologies and standard: 

7 1 4 1 3 System Functions 

The following functions should be implemented t o  suppol t the ITS Historical Data Archive system deployment 
data processing, data storage, and data I-eti-iwal 

Data Processing is the receipt and processing o f  iricoinlng data f rom other  ITS functions ADUS should have the 
ab~l i ty  t o  per form the following data PI-ocesslng furictions for- des~gnated usel s 

a. Store data in the same format  a s  rece~ved f rom ITS sribsystems 

b. Accommodate levels of aggregation and reduction o f  the data flows, depending on the type of data represented. 

c Sample raw data flows for permanent storage in accordance w i th  user spec~ftcations Permanent storage of 
the sampled data should be e ~ t h e r  online, off l~r ie, or bo th  

d. Apply quality contro l  procedut-es t o  the data, including the flaggtrrg o f  suspect data and the editing o f  data 

e. Distinguish between the following data types: unprocessed (raw), edited, aggregated, and transformed 
(processed In conjunction w i th  other  data o r  methods), 
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Data processing functions may be assigned t o  different personnel. For example, data quality contro l  and editing 
may be assigned t o  the group o r  agency responsible fo r  the initial data collection. Subsequent data reduction may 
be assigned t o  personnel o ther  than the original collectors o f  the data. 

7.1.4.1.3.2 Data Storaee 

Data Storage encompasses both online and offline storage o f  I-aw and processed data. I t  includes: 

Data Manipulation and Integrity - Original, unaltered data must always be preserved in the master archive for  
some minimum amount o f  t ime.The original data stored in the Historical Data Archive should n o t  be modi- 
fied as the result o f  user-specified data requests o r  data manipulation. Rather, edited o r  otherwise trans- 
formed data can co-exist w i th  the original data bu t  must be linked t o  them. User-defined data manipulation 
should only be processed f rom copies o f  the master archives (e.g , editing, formatting, aggregation, reduction, 
o r  fusion o f  data), and preparation o f  data will be processed and archived for  designated users separately 
f rom the master archives. 

Metadata and Meta-Attributes - ADUS should include specifications o f  detailed metadata and meta-attributes 
about the data stored in the archive. Metadata and meta-attributes should provide a complete description o f  
the data in terms o f  standard data dictionary characteristics as well as providing analysts an indication o f  
collection and sampling conditions, variability, quality control  procedures, edits, and transformations.These 
features will promote careful use o f  the data and will help analysts understand the nature o f  the data. Metadata 
and meta-attributes should be assigned whenever quality control, data reduction, o r  data aggregation proce- 
dures are applied. In addition t o  metadata and meta-attributes, which are formal parts o f  the data archive, the 
development o f  caveats on  the limitations of the data also should be encouraged. 

Location Referencing - A D U S  should encompass a common location referencing system for  linking data 
elements in the archive. 

7.1.4.1.3.3 Data Retrieval 

Data Retrieval provides the interface between the data repository and users. 

7.1.4.1.4 Applicable Standards 

Archived data should be standardized t o  at least a minimum level by following all existing data standards and 
systems.These include, bu t  are n o t  l imited to :  

American National Standards lnstitute 16 
American National Standards lnstitute 20 
Model Minimum Uni form Crash Cri ter ia 
Emergency Medical Services Standards 
National Cr ime lnformation Center  2000 
National Incident-Based Reporting System and state standards 
National Law Enforcement Telecommunications System 
Highway Performance Monitor ing System (FHWA)  
Traffic Monitor ing Guide (FHWA)  
American Association o f  State Highway and Transportation Officials' G u ~ d e  for Traffic Data Programs 
lnstitute o f  Electrical and Electronics Engineers Standard for  Data Dictionaries for  ITS (P 1489) 
lnstitute ofTransportat ion Engineers Traffic Management Data D~c t ionary  
National Transportation Communications for  ITS Protocol 
Transit Communications for  ITS Protocol 
Applicable electronic data interchange standards (e.g..American National Standards Institute's ASC X. 12) 
M o t o r  Carr ier  Management lnformation System (FHWA)  
Highway Safety lnformation System (FHWA)  
Fatal Accident Reporting System (NHTSA) 
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s. General Estimates System (NHTSA) 
t. National Translt Database (FTA) 
u. Hazardous Materials Incldent Reportlng System (RSPA) 
v. Ra~lroad Acc~den t l l nc~den t  Reportlng System (FRA) 

7.1.4.1.5 Privacy 

Permanent o r  temporary storage o f  data within the systems t o  support ADUS should preclude the possibility o f  
identifying o r  tracl<ing elthel- individual citizens or- private firms and should fol low the ITS Privacy Principles devel- 
oped by ITS A m e r ~ c a  ("Fair Information and Privacy Princ~ples").This means that even in the case where 
unprocessed data (i.e.. dara received directly f rom collection sources) are archived, privacy principles should be 
stt-ictly followed. Identifiers o f  individual citizens o r  private firms should be stupped f rom all data before archiving 
unless full d~sclosure o f  the intended use IS made and ~ n f o r m e d  consent IS obtained. Unique system-developed 
identifiers that do  n o t  allow identification of indlvrdual citizens o r  private firms may be assigned t o  stored data. 

In the near term, ADUS should be routinely considered during the deslgn o f  an ITS deployment ADUS should 
address the capability o f  co l lect~on and veriflcatlon o f  data f rom local ITS center functions and archiving those 
data Into a master h~stol-ical data base reposltot Y The arctilve should be capable o f  providing data base products 
t o  ITS agencies and other  stakeholder agencles Stakeholders may request user-deflned data products ADUS 
should accept transportation data input frorn stakeholders 

Ideally, the near-term ITS H~stor-ical Data Archive wi l l  be a transportation data warehouse.The archives wi l l  
recelve and archlve all incoming ITS operational data. Later, voluminous I-eal-time data w ~ ! l  be stored in accordance 
wi th  the local h~storical archiving p!-actices.The warehouse would provide all dara users w i th  data archiv~ng and 
data products toolboxes for  predefining t h e ~ r  archiving and rett-leva1 processes.The data archiving too lbox will 
include data aggregation, data exploration, and data fus~on  technology t o  enable the users t o  predefine the gather- 
ing and archiving o f  their  data.The data products too lbox will provide analysis, modehng, scheduling, and repor t  
wr i t ing processes t o  enable the users t o  predefine their  desired data products. 

In the m ~ d - t e r m ,  archived data should be fully automated and able t o  support local. state, and Federal D O T  data 
archiving requ~rements.A~-cl i ived data should be compatible w i th  other  data sources t o  Increase the number o f  
useful applications. Metadara and nieta-attr~butes o f  all ITS-generated data should be standardized. Demand 
management may evolve t o  real-time traffic demand management and use ADUS data bases as the source for  the 
predictive traffic demand model. Infot-matlori Servlce Prov~ders niay utilize archived data t o  provide travelers w i th  
route guidance and travel planning and t o  pt-ovide traveler planning data t o  ITS. Many pian~l lng functions may be 
automated, includrng data analyses and r e p o m .  

In the long tern i ,ADUS may provlde a fully automated central ITS data warehouse capable of collect~ng, verlfylng, 
and arch~ving ITS data at local, state, and Federal agencies ADUS may pt-ovlde agency-unique ITS data products t o  
ITS centers and designated users The ADUS data warehouse may be ~ntegrated wl th  user f~ inct lons so that the 
data products are provided In a seamless faitiron For example, data f rom the wai ehousc niay be sent dlrectly t o  
models rather than b a n g  subjected t o  ~ntet-ventiori by user analysts The ~n fo rmat lon  g e ~ e r a t e d  f rom ADUS will 
be so pervasive and useful that ~t wtll be coiisldered ~ntegt-al t o  transportat ion practice 

7.1.5 Technologies 

ADUS is essentially embodled in an information management systern.The1-efot-e, several i n fomat ion  technologles 
apply t o  its development. System designers should make full use o f  these technologles when implement~ng ADUS. 
These include, but  are n o t  l~mi ted  to: ( I )  rel;lt~onal, distr-ibuted, and object-01-lented data base design (among others): 
(2) data warehousing; (3)  data mining; (4) exper t  systems; and (5) geogr-aphlc infornlation systetns. Relational, dis- 
tributed, and object-or iented designs, and data wat-ehous~ng are information technology concepts that a ~ d  In the 
management and retrieval o f  data. Data mining can be applied t o  find specific nuggets of ci-itlcal source data 
required t o  identify unusual trends in transportation networks, that might be burred In the huge volume of informa- 
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t ion that exists in transportation information systems. Expert systems can be used as an aid in data quality control .  
Geographic information systems can be used for  managing and displaying data generated by ITS. 

7.1.6 Potential Costs and Benefits 

7.1.6.1 k t i a l  Costs 

Implementing ADUS wil l  involve development, operation, and maintenance costs. Operat ing agencies such as state 
D O T S  and local traffic engineering agencies are the purveyors o f  ITS. As an information management system, an 
implemented archived data system requires data base administration. backup procedures, rout ine operation o f  
quality control  and summarization programs, responding t o  special users, maintaining existing code, and developing 
new code for  new applications. Even if the data "owners" are convinced of the data's value, staff resources fo r  
operation and maintenance may be slim. In fact, operating costs for  the data archive may be higher over t ime than 
the initial capital costs o f  constructing it. Moreover, because there is l itt le precedent in the field. the costs o f  
building, operating, and maintaining an ITS archival system are largely unl<nown. Finally, the dim-ibut ion o f  costs 
among stakeholder groups, including the formation o f  publiciprivate partnet-shlps, could help defray costs t o  any 
one group. I t  is therefore crucial that these costs be explicitly addressed in future funding o f  ITS deployments. 
System owners and operators also should be free t o  pursue innovative approaches t o  paying for  archived data 
systems, including the use o f  non-ITS funds (e.g., state and local planning allocations). 

7.1.6.2 Benefits 

For the most  part, data generated by ITS are similar- t o  data collected by other  transportation agencies via tradi- 
t ional means (e.g., traffic counts), but  ITS-related data are collected continuously and at a very detailed level. For 
example, roadway surveillance data can be used in many staleholder applications, including: development and cali- 
bration o f  travel demand forecasting and simulation models: congestion ~ n o n ~ t o r i n g :  transit route and schedule 
planning; intermodal facilities planning; and air quality niodeling. Users will benefit f rom ITS-generated data because 
those data will supplement, and in some cases I-eplace, existing data ccllectlon programs. Exnrnple benefits t o  spe- 
c~f ic  stakeholders were outlined in Section 1.3 In general, these benefits relace to: 

a. Removal of temporal sampling bias from estimates and allowing the study of variabil~ty. Nearly all the data 
currently collected for planning, operations, administration, and research applicat~ons are through the use o f  
sample surveys (e.g.. household travel surveys, shot-t-duration traffic counts).Although attempts are made t o  
adjust o r  expand the sample, the procedures are imperfect.With continuous data, thel-e is no  need t o  perform 
adjustments t o  control  sample bias. (Equipment 01- non-response el-I-01-s are still present, though.) Further. 
continuous data allow direct assessment o f  variability, which I S  becoming an irripot-tam factor in the study o f  
personal travel habits and the effect o f  extreme events (e.g., days wi th  very high volumes 01- severe ~ncidents). 

b. Provisron of detailed data needed to meet emergmg requrrernents ond for use In new modeling procedures. 
The next  generation o f  travel-demand forecasting models arid a l l  quality models (modal emission models) wil l 
operate at a much higher level o f  granularity than existing models.Traditiona1 data sources are barely adequate 
for  existing models, and i t  wil l be extremely di f f ic~l l t  t o  support the next  generation o f  models wi th  them. 
Much ITS-generated data are collected at the levels o f  detail necessary t o  support these models. For example, 
roadway surveillance data (volumes, speeds, and occupancies) are typically repor ted every 20 seconds and 
GPS-instrumented vehicles can repor t  positions and activity at t ime intervals as small as I second.Also, 
GPS-derived locations can pinpoint incident locations t o  within a few meters.This level o f  detail wil l be 
required for  the input and calibration data used by the new models. 

c. Supplementing and, in some cases, replacrng existing data collect~on programs. Many state D O T S  have extensive 
traffic count programs that entail the collection o f  data w i th  portable equipment. ITS roadway surveillance 
equipment can provide this same function automatically and continuously and avoid the problems associated 
w i th  installing and removing portable equipment on  heavily traveled urban I-oadways. In the transit area, elec- 
tronic fare collection systems can circumvent the need t o  conduct pel-iodic boarding surveys. In the freight 
planning area, ITS technologies may permi t  tracking commodity flows wi thout  the need for  special surveys. In 
the safety area, accurate crash location identification will aid the cross-linl<ing o f  h~ghway attributes t o  crashes. 
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d. Stimulating the support of other users for ITS inrtratrves. If groups besldes those involved in ITS development 
see value in data generated by ITS, they w ~ l l  be inc l~ned t o  learn more  about ITS and t o  support deployment. 
In other  words, mutual Interest in data generated by ITS will stimulate coopet-atlon among stakeho1ders.This 
could prove t o  be extremely valuable in the "mainstreaming" o f  ITS in to standard transportat lon practice, 
particularly among transportation planners. 

e Cornplementrng the mtegratlon of transportotron systems 111 general To a very large degree, Integratlon o f  ITS 
components can be v ~ e w e d  as the shar~rig and use o f  data between ~ n d ~ v ~ d u a l  ITS components, usually In I-eal 
o r  near real time. (For example, a fo rm o f  integratlon is the transfer of freeway surveillance data for  purposes 
beyond contro l  o f  the freeway such as for trafflc s~gnal contro l  and traveler infoi-mat~on ) For integratlon t o  
occur, system Ihnkages must be establlshcd I t  I S  prec~sely these lhnkages that can be tapped t o  archwe data 
under t h ~ s  user servlce Therefore, ADUS can be thought o f  as another fo rm o f  ITS Integratlon - the l lnk~ng 
o f  ITS components w ~ t h  the rest o f  the iranspot-tatlor wor ld  

f Evaluatrng and monrtorrng the benefits and impacts of I T S  product5 and services ITS-generated data can p r o v ~ d e  a 
valuable bass for  evaluat~ng the deployn ent of ITS w ~ r t i ~ n  an area 

As the focus o f  transportation p o l ~ c y  shifts away f rom large-scale, long-range capital improvements and toward 
better management o f  ex is t~ng facil~ties, ITS-generated data can support the cr-eat1011 and use o f  new system per- 
formance measures that are required t o  mcr9t  this new pa!-adigni. Also, as staces and metropolttan areas develop 
regional architectures based on  the National ITS Archtecture.  the specification o f  t h ~ s  user service will foster 
consideration o f  the data archiving funct~on.  Finally. as ITS-generated data are used m o r e  frequently for non-real- 
t lme purposes, i t  is likely that additional uses n o t  currently foreseen w ~ l l  emerge. 

7.1.7 Assessment of Roles 

7. I .7.1 Public Benefit 

The potentla1 for  publlc benef~t  IS related t o  the myrlad uses o f  archwed data Because such a w ~ d e  varlety of users 
could take advantage o f  arch~ved ITS data, both plann~ng and opet-atlon o f  transportatlon fac~l~t les can be Improved 
Further, Improved data for performlrig transportatlon research and evaluat~on o f  transpor tatlon programs w1I1 lead 
t o  more  cost-effectwe expendcure o f  publ~c funds 

7.1.7.2 Role o f  the U.S D O T  m D e v e l o p ~ n g  Sey_v_lce 

The role of U.S. D O T  in developing ADUS will be significant. Slmply defining the funct~ons and the data that should 
be maintained in ADUS is insufficient t o  ach~cve successful implementatlon.Therefore, direct ~nvolvement o f  U.S. 
D O T  will promote development and use o f  ADUS In the field.This ~nvolvement can take several forms as presented 
in the following sections. 

7.1.7.2.1 Data Quality Cont ro l  and Edl t~ng 

The goal for  ITS data management I S  the unarnb~guous interchange and reuse o f  data and ~ n f o r m a t ~ o n  throughout 
all funct~onal areas o f  ITS The approach for nchev~ng  thts goal 1s the s tandardmuon o f  rneta-attributes w l t h ~ n  ITS 
Data D l c t ~ o n a r ~ e s  that fac~ l~ ta te  data Interchange w ~ t h i n  ITS and between ITS and external systems Meetlng the 
goal also requlres an ITS Data Reg~stry as a part~cular- Ihnd o f  a logically centrailzed repos~ to ry  for  all ITS data 
elements and other  data concepts that have been for mally specified in the Na t~ona l  ITS At chitecture The stan- 
dardlzatlon o f  ITS communlcatlon message protocols will t esult In the goal o f  uriamb~guous data Interchange 
These standard~zat~on efforts are currently In progress and i e e k ~ n g  consensus w ~ t h ~ n  the ITS standards d o m a n  
The ADUS stakeholder agencles need t o  par tlclpate In the standard~zat~on procedures to de f~ne  any unique data 
concepts w l t h ~ n  t h e ~ r  d o m a n  

"Accepted Practice" procedures for  per fo rm~ng quality contro l  and ed~ t ing  on  ADUS data should be developed 
Because ITS operations are a new phenomenon, l itt le is known about h o w  t o  identify and adjust questionable 
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data received f rom field equipment. Data quality is a particular concern for  those data elements that are aggrega- 
tions o f  raw data (i.e., what  should be the "rules" fo r  handling n o t  only questionable bu t  missing data in the aggre- 
gation process). A research effort  jointly funded by several states is examining quality control  and editing procedures 
fo r  vehicle classification and weight data. Consideration should be given t o  performing similar studies for  o ther  
forms o f  traffic surveillance data (e.g., volumes, speeds, densities) and fo r  o ther  types o f  archived data as well. 
Once  the procedures are established, there is an additional need t o  develop automated tools t o  facilitate quality 
control  and editing. 

7.1.7.2.2 Data Analysis Techniques 

For some data, accepted procedures would be used t o  summarize archived data generated by ITS for  the conve- 
nience o f  stakeholders and would p romote  the use o f  ADUS. Demonstrat ion o f  analytic methods (including graph- 
ical displays) will be extremely valuable t o  stakeholder groups.This is especially important because the sheer volume 
o f  data may be daunting t o  some groups n o t  accustomed t o  work ing w i th  large data sets.Assistance could tal<e 
many forms including providing software and sample data, case studies o f  h o w  other  stakeholders use data, o r  doc- 
umenting analysis techniques fo r  specific applications (e.g., congestion monitoring, bus route planning, and travel 
demand forecasting model input preparation). 

7.1.7.2.3 Coordinat ion w i th  O t h e r  Efforts 

Coordinat ion w i th  ongoing data dictionary efforts is crucial t o  the future development o f  ADUS.There are several 
ongoing efforts t o  develop data dictionaries for  various sub-components o f  the National ITS Architecture (e.g., 
Traffic Management Data Dictionary). Because these efforts are specifying data structures, they are highly relevant 
for ADUS, and i t  would be advantageous if the users identified here could have input t o  these efforts. Consideration 
also should be given t o  developing an Archived ITS Data Dict ionary in accordance w i th  the guidance provided by 
this document and the input o f  users.The endeavor o f  creating a data dictionary wi l l  enable users and system 
architects t o  resolve many o f  the technical issues raised here. 

Similarly, the needs o f  stakeholder groups can be represented through participation in the standards development 
process that may have an impact on  the relevant data. O t h e r  efforts have the potential fo r  influencing the nature 
and compatibility o f  data used in ITS technologies, and are relevant t o  ADUS. 

The ADUS program should be integrated in to other  Federal, state, and local data collection programs. Although 
ADUS is only one source o f  data for  users, i t  can be used t o  supplement o r  replace many existing data programs. 
Examples include submittals o f  certain data t o  the Highway Performance Monitor ing System and statewide traffic 
monitoring. Full consideration should be given t o  h o w  ADUS fits in to a comprehensive data collection program, 
including data sharing and standards. 

7.1.7.2.4 Training and Outreach 

Training the various users in each other's needs is seen as an ongoing requirement. Personnel n o t  directly involved 
in ITS operations may have a limited work ing Iknowledge o f  the National ITS Architecture and o f  ITS in general. 
Likewise, personnel w h o  have a background in systems engineering rather than in transportation do  n o t  typically 
have an appreciation for  the breadth o f  traditional transportat ion functions. Education and outreach activities 
need t o  be increased fo r  all associated professionals. Several immediate options are available including training 
under the Professional Capacity Building effort  and recruitment o f  all users for  Regional Architecture Workshops. 
Finally, Ikey decision makers wi l l  need t o  be convinced o f  the value o f  developing an ITS archive. I t  is therefore 
crucial that the benefits be clearly articulated and presented t o  them, perhaps through the use o f  case studies. 

7.1.7.2.5 Field Demonstrat ion 

A concentrated field ef for t  t o  demonstrate the implementation and use o f  ADUS should be undertaken. Similar 
t o  the concept o f  ITS Field Operational Tests, ADUS demonstration would provide a model for  h o w  t o  per form 
system development as well as h o w  the data may be used. A key part o f  the demonstration would be t o  document 
the value o f  the increased information provided by ADUS t o  local decision making and operations. Full documen- 
tation o n  the institutional issues as well as the technical hurdles t o  developing such a system must also be addressed. 
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7.1.7.2.6 Institutional and Legal 

A t  the Federal level, U.S. D O T  will take an active role in fostering the necessary institutional arrangements 
required for deployment of ADUS. Successful implementation will require resolution of numerous issues that have 
been identified t o  date, including development, operating, and maintenance costs; system access; ownership; data 
quality; data management; data and communications standards; privacy concerns; data analysis; coordination with 
other data collection efforts; liability; confidentiality of privately collected data; incremental and uncoordinated ITS 
deployments; retrofitting versus new development of systems; conformance with metric conversion standards; and 
training and outreach. 

The role of the U.S. D O T  in deployment of this service is t o  encourage the adoption and use of advanced sys- 
tems by states and local government agencies. 

7.1.8 Milestones and Activities 

The key near-term activities are: 

a. Revise the National ITS Architecture t o  include ADUS; 
b, Incorporate ADUS's principles and concepts into ongoing standards development activities; 
c. Develop case studies of existing efforts t o  archive ITS-generated data; 
d. Focus efforts t o  implement ADUS-based systems as part of an ITS grant o r  test program; and 
e. Deploy ADUS-based systems as part of routine ITS products and services. 
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AADT 
AC N 
ACS 
ADUS 
API 
ARTS 
ASPEN 
ATC 
ATlS 
CAT 
CC 
CCTV 
CFR 
CI 
CORBA 
CORSIM 
C PT 
CVIEW 
CVlSN 
cvo 
DARC 
DATEX 
DOT 
DSRC 
ED1 
EMC 
EMS 
ETTM 
FC 
FHWA 
FMCSA 
FOT 
FMCSA 
FRA 
FTA 
FTP 
FY 
GHz 
GPRA 
G PS 
HHI 

HQ 
HRI 
HSR 
l DAS 
l FTA 
I M 
IMMS 

Annual Average Daily Traffic 
Automated Collision Notification 
Adaptive Signal Control Systems 
Archived Data User Services 
Application Program Interface 
Advanced Rural Transportation System 
A roadside inspection tool used for CVlSN safety information exchange 
Advanced Transportation Controller 
Advanced Traveler Information System 
Carrier Automated Transaction 
Control Center 
Closed Circuit Television 
Code of Federal Regulations 
Credentialing lnterface 
Common Object Request Broker Architecture 
Corridor Simulation 
Common Public Transpot-tation 
Commercial Vehicle Infot-mation Exchange Window 
Commercial Vehicle Information Systems and Networks 
Commercial Vehicle Operations 
Data Radio Channel 
Data Exchange 
Department of Transportation 
Dedicated Short Range Communication 
Electronic Data Interchange 
Emergency Management Center 
Emergency Management Systems 
Electronic Toll Collection and Traffic Management 
Fare Collection 
Federal Highway Administration 
Federal Motor Carrier Safety Admin~stration 
Field Operational Test 
Federal Motor Carrier Safety Administration 
Federal Railroad Administration 
Federal Transit Administration 
File Transfer Protocol 
Fiscal Year(s) 
Gigahertz 
Government Performance and Results Act 
Global Positioning Systems 
Highway-Highway Intersection 
Headquarters 
Highway-Rail Intersection 
High-speed Rail 
ITS Deployment Analysis System 
lnternatronal Fuel Tax Agreement 
lncident Management 
Incident Management Message Sets 



IRP 
ISP 
ISTEA 
ITS 
ITSICVO 
ITS JPO 
ITS America 
IVI 

JPL 
MCMlS 
MHz 
MSIETMCC 
NAFTA 
NHTSA 
NTClP 
O&M 
OB 
OER 
PI 
R&D 
RSPA 
RTTRACS 
SAFER 
SCH 
SDO 
SP 
SSR 
STM F 
STlC 
TCC 
TClP 
TCPIlP 
TEA-2 1 
TM 
TMC 
TRANSIMS 
TSlS 
UCR 
UDPllP 
US. DOT 
VPAS 
XML 

International Registration Plan 
Internet Service Provider 
Intermodal Surface Transportation Efficiency Act of 199 1 
Intelligent Transportation System(s) 
Intelligent Transportation Systems for Commercial Vehicle Operations 
ITS Joint Program Office 
Intelligent Transportation Society of America 
Intelligentvehicle Initiative 
Jet Propulsion Laboratory 
Motor Carrier Management lnformation System 
Megahertz 
Message Set for External TMC Communication 
North American Free Trade Agreement 
National Highway Traffic Safety Administration 
National Transportation Communications for ITS Protocol 
Operations and Maintenance 
Onboard 
Octet Encoding Rules 
Passenger lnformation 
Research and Development 
Research and Special Programs Administration 
Real-Time Traffic-Adaptive Control System 
Safety and Fitness Electronic Records System 
SchedulinglRuncutting 
Standards Development Organization 
Spatial Representation 
Standard Speed Rail 
Simple Transportation Management Framework 
Subcarrier Traffic lnformation Channel 
Train Control Center 
Transit Communications Interface Profiles 
Transmission Control Protocolllnternet Protocol 
Transportation Equity Act for the 2 1 s t  Century 
Traffic Management 
Traffic Management Center 
Transportation Analysis and Simulation 
Traffic Software Integrated Systems 
Unified Carrier Register 
User Datagram Protocolllnternet Protocol 
United States Department of Transportation 
Vehicle Proximity Alerting System 
Extensible Marlcup Language 
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